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ABSTRACT 

The target income hy jjtehesis as applied to ^health 
personnel is discussed in* seven papers and three commentaries^. The 
.hypothesis pertains to the economic behavior of physicians, and it 
^toas recently been applied to dentists as well. The issues concern the 
production/supply of practitioners and the resulting cost for their 
services, whether physicians/dentists can induce demand for their 
services and set income in accordance with a preconceived target has 
, important policy implications' . Paper titles and authors are as v 
follows: " Introduction" (Jesse S. Hixson); "An /Analysis of Competing 
Hypotheses of the Demand for and Supply of Physician Services" (James 
B.< Ramsey); "A Formal Model of Target Income Pricing with 
Supplier— Induced Demand" (Charles S. Roehrig); "The Effect of 
Provider Supply on. Price" (Mark V. Pauly, Mark A. Satterthwai te ) ; 
"The Aggregate Supplies and Demands of Physician and Dental Services^ 
(Jesse S. (Hixson, Nina Mocniak4; ".The Effect of Local Physician * 
Supply on 1 the Treatment of Hypertension in Quebec" (Philip J. Held, 
Larry M. Manheim) ; "A Market Model of the *Di str ibutibn. of Dentists" 
(Gerald L. Musgrave); "Conflicting Theories of .the Determination of 
the Entrepreneur's Income: An Analysis of the Practicing Dentist" 
(Donald R. House); and discussions by 'Frank. A. .Sloan, Zachary 7. 
Dyckman, and Thomas R. Saving. (SW) 
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12 D. For each given value of D the analysis is the same as 

that shown in Figure I, For notational convenience, the 
subscript "f" on x nt can be dropped without confusion, 
since the ensuing analysis need deal only -with €tndirig 
v the optimal value of n. 

Letting H,(x n ,D), H,(x n ,D) denote the normah 
equations obtained from^he first order eondaions, one 
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The abeve formulation enables ohe^to compare* the 
theoretical predictions of the Evans model to those of 
the corresponding standard model; in the current 
v formulation the standa'rd model Results are obtained by 
setting all partial derivatives with respect to D to zero. * 

Consider an increase in w n , the firm's \>pportiinity 
cost for physician input.'Since both H lw , H 2w = | - I), 
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How many physicians and dentists does the Nation 
• need? What should the Federal GovernmenKdo \o im- 
prove the geographical distribution of tne Nation's' 
physicians and dentists? These questions come to the 
forefront each time the Congress debates the renewal or 
revision of its legislation for financial assistance to 
health professional training institutions and students. 

Historically, the debate has been heavily flavored 
with rhetoric about shortages of health manpower 
relative to unmet health care needs of the population. 
Recently, however* the debate has taken a frew twist. 
Many are repeating the argument that the Nation has 
reached the point where continued production of 
physicians and dentists will result only in an increase in 
prices of health care, not in the amount of care 
produced and consumed. The implication of this 
argument is twofold: the Nation's output of physicians 
and dentists should be decelerated^ and drastic Federal 
intervention is required to assure that physicians and 
dentists are distributed to provide optimally the health 
services that the Nation demands. 

The basis of this argument is the so-called "target in- 
come hypothesis" about physicians' and dentists' 
pricing behavior. The target income hypothesis has 
developed a significant following among economists 
doing empirical research on physicians' economic 
behavior, and it has re(Tently been pursued in empirical 
work on dentists' supply behavior as well. Despite the 
attention it has receive'd, the origin of the "hypothesis" 
remains obscure. It has never been formally stated, and 
its empirical implications have never been formally 
derived or tested. It is most often encountered as a 
blatantly naive assertion. As an example^ the following 
is a p^age from a document prepared for the Council 
of State Governments discussing currertt issues affecting 
dentistry. Referring to what -Robert G. Evans has 
termed the "utilization promotion effect" in his em- 
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pirical study of physician incomes [2], the document 

states: N f . 

The same theory can be applied to dentistry. If 
correct, continued production of dental grad- 
uates, thought by many to be the source of more 
dental care for more people, will probably result 
in higher costs for dental services. For example, 
^ assumingfthe presenftdemand for dental services 
and the concept of target income, a simple 
equation related to the number of dentists can 
be developed: I s 

number of dentists x target income = 
total expenditure for dental care 

This indicates that an increase in the number of 
dentists, in their target income, or in both will 
result in increased dental expenditures, regard- 
less of the number of consumers .... [1] 

The document goes on to suggest that to protect the 
public from the insidious consequences of a continuing 
output of dentists, the Government should** institute 
demand-augmenfing programs. The document recom- 
mends that to protect the public from tfie alleged per- 
verse consequences of "tpo many" dentists, the Gover- 
nment should take measures that will result in enhan- 
* cing the dental profession's economic status. Thus the 
document makes use of the "tarfeet income" hypothesis 
to argue- that it is really in the public interest to pursue a 
policy that, from the perspective of orthodox economic 
theory, could be construed to be solely in the interest of 
the dental profession and detrimental to the public 
interest. . * 

Although the origin of the target incomeiaypothesis is 
obscure, one can point to three papers^published in the 
early 1970's that precipitated a major interest in_the 
notion and convinced many economists that orthodox 
economic modetev^J* not apply to the " health care 
markets. Two of the papers were published in 1970 — 
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these were Feldstein's "The Rising Price of Physicians' 
Services" [4] and Newhouse's "A Model of Physician 
Pricing*^] — while the third was*the 1973 article by 4 
Evans, Parish, and Sully,. "Medical Productivity, Scale 
Effects, and Demand Creation.'" [3] Since these papers 
are reviewed'elsewhere in this volume, only a few brief 
« , comments about thei? apparent impact on the 
- subsequent literature are made here. 

None^of the papers presents aAvell-defined concept of 
target-income pricing behavior or a formalization of 
the hypothesis fjGm which empirical implications,can be 
derived. Thus, itone qf the authors has a'theory on 
which to base.ihfe interpretations of his empirical resuks 
as representing* income-targeting b3nayior. The . 
empirical results of the firstS papers aretderived from 
18 to 20 observation^. Thepe of the first . paper, are 
. presented as total failures to 'fit conventional models ,tp . 
aggregate tirn£-series data, with the .conclusions 
presented as . speculative^ Rationalisations of * the^ 
unsuccessful search for the expected relationships. Thej 
conclusjpns of the second paper are baseid»cm samplesrof 
up to 20* observations 4n which assorted "demantf j 
variable*" included in price equations are nfever* 
significant and often have the "wrong" sigh. The author *> 
suggests that the results may be due . to the high 
correlations between the variables fc and the low ntyhber 
of observations, but prefers the speculate conclusion 
that physicians are not "fully" profit rpaximizers but 
satis fiers- with income targets! The exclusion in favor , 
of target income behavior presented in the third paper 
rests on the authors' demonstration that output per 
physician is inversely related to local 
. physician/population ratios. Despite their pointirfg 
out seyeral crucial'limitations of their "test" for supply- 
induced demand, they preferred to emphasize the v 
"consistency',' of the Result with the demand-creation 
hypothesis. • * 

One can only say~that the results o\ these three studies 
are jnconcfusive at be&t. Nevertheless, these three papers 
are often cited as strong evidence of unorthodox pricing 
behvaior. in the market 'for health services. It has 
become' fashionable to include , a practitioner-to- 
population ratio variable in almost every investigation 
of physician or dentist service supply oY. demand to 
capture the expected demand-creation phenomenon. A 
recent study of the dental service input-output 
relationship even included the dentist-population fatio 
in the'estim&ted production function to test for supplier- 
-^\induced demand [6].* 

At the present time, the debate about the mefits^nd 
relevance of the target income hypothesis and related „. 
issues is far from resolved arpong economists. In fact, it 
has not progressed to the point where the meanirig of 
the terms used by the protagonistt^THl antagonists are , 
agreed upon, by "all those engaged in thjp debate. 
Nevertheless, the presumed - implications* of the 
hypothesis are being contemplated by policymakers and • 
advisors to policyrfiaicers, and are having profound 
effects on their thinking and their recommendations for 



health and health manpower policy. Despite the 
ftimsiness of the theoretical basis and the empirical, 
support for a belief that the phenomena exist, "target 
income" Jb?havior and "supplier-induced demand", 
seem to provide an attractive rationale for the abruptly 
changing public attitude toward support of health 
professions education andj.towara regulation, of 
behavior in the health care system. 

Although the politics of the Situation may have pre- 
determined thd^putcome of* the public policy debase, it is. 
not too late to exanynethe logical^ basis of the theories 
and the jnerits of the empirical evidence, as well as to 
attempt to develop a rigorous approach*to»resQlying the 
issues in the scientific dimension. Toward this . end, the 
Bureati of Health Manpower has asked a number of 
individuals, most of whorp have not 'been iyfvolved in 
the target-income controversy, to view the itu^es from 
various perspectives. ' Their papers, *toge{her with 
'comfnents ffom invited discussants, are included in this 
volume' which, it* is hoped, will go sonje way\pward 
providing mcxre resolutigyp to ihe issues.**^. 

x > .. k • , t 
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ABSTRACT □ A the^reticjal framework is^rovided in order to analyze the implications of competing 
hypotheses about the, economic behavior of. physician firms; special attention is paid to the so- 
called "slipply-induced demand" and target income hVpotheses. In this connection feasible 
hypothesis test prc(cedures are developed in order to discriminate between "supply-jncfuceU^demand" 
^and the more traditional models of physician/firms. 

The second objective of the paper is to indicate the tole specification error tests sould play in 
. evaluating the empirical relevance of the various hypotheses. . 

The final objective of the paper .js to indicate how standard, theory might be applicable tojhe 
observed data, and how th^ prior empirical analysis should be re-examined in order to separate 
theoretically important findings from statistical artifacts. * 



Introduction 



Over the last eight years a considerable controversy 
\has been going : on concerning the -appropriate 
\theoretical models needed* Xo explain demand and 
supply relations in 'the physician and dental services 
market. The controversy arose after several researchers - 
disebvered empirical results that were at variance with 
,the<aimple formulations of standard economic theory 
used in the analysis. The main statistical facts causing 
trouble were the observation of positive partial correla- 
tions between > physician/population ratios and 
physician fees and the. discovery of positive price' 
elasticities of demand. This issue is still of greatjitterest 
to policy makers as witnessed, for example, by the 
discussion in [6]. , • . 

A number of lad hoc rationalizations were suggested 
but two vaguely formulated competing hypotheses in 
particular were prppdsed. The first was that physicians 
could alter the demand for their services directly' by 
persuading their patients to consume more, or less ,at 
current prices. The secondfaiypothesis was ttjat doctors 
acquired in some unspecified manner or inherited some 
notion* of* an "ideal" or target income. They would 



'reduce their efforts if actual income rose ^BOVfc the 
target and increase them if actual income fell be^ow. Both 
of these hypQtheses went jfftrough numerous changes 
and modifications. » 

The objectives of this paper are quite 
straightforward. The first step is to provide a theoretical 
framewor-teywithin. which to analyze the theoretical 
implications of the competing hypotheses, evaluate the 
differences between them, and explore the extent' to 
which empirical observations c#n be used to^ 
discriminate between the corApeting^hypothe^es. 

JThe'second objective is to indicate the .extent to which 
specification error tests could have been used to evaluate 
the inferences drawn from thepreykras research. If the 
models are seriously misspecified, n*o useful inferences 
can be drawn from the observed statisticaUrelationships. 

The third task is to indicate some of the major \foays 
of reinterpreting -the observed^lata so that versions of 
the standard theory may be applicable. In short, this 
part of the paper leads one to suspect, in addition to the 
usual caveats for the applied economist, that the modefs 
,used so far in the literature have . been seriously 
misspecified. 
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* The first part of the paper briefly reviews the extant 
literature irisofar as it bears on the objectives of this 
paper. A much more thorough, and elaborate review is 
found in Sloan and Feldman [38], The second part, the 
heart of the paper, is theoretical and anlyzes the 
theoretical structures of the alternative models in detail. 

-The third section is concerned with.the prevalence of 
specification error in the models used in prior research 
and indicates the need for specification error tests. 



PART I: A SCHEMATIC REVIEW OF 
EMPIRICAL LITERATURE 

Three board areas of concern to researchers have 
been evidenced in the literature over the pa* 8 years. 
One of. the' earliest areas of empirical dispute was 
whether the physician maximized his personal utijjty or 
prpfit and- if thejatter, was he a price takepor a price 
searcher?, The. second area of interesj concerned' the 
fact that many researchers obtained empirical results 
inconsistent with the use of simple versions of standard 
. microeconomic theoryjjfi the physician market; some of 
these results were in terms of time series, others in terms 

• of cross-sectional studies. The third category is a 
miscellany of work on physician firm production 
functions, migration of physicians, and quality 
variations. " ' 

A comprehensive, detailed, and recent discussion of 
the various empirical findings is contained m Sloan and 
Feldman [38]. The discussion presented here is meant as 
a broad guide to the principal participants in the various 
areas under discussion and a recapitulation of the major 
findings; the theoretical ^models and the econometric 
procedures are not questioned in detail. Needless to say, 
> each and every study under discussion suffers more or 
less from the theoretical criticisms of current models 
developed in Rart the problems caused by lack of 
identification, inappropriate use of proxy variables, and 
from a lack of examination ol the estimated models for 

* specification errors. / 

^Empirical Evidence on Utility vs. Profit Maximization, 
race-taking vs. Price-searching Behavior 

■* fThe most formal and specific debate on the issue of 
whether physician firms are monopolistically 
competitive (price searchers) or competitive (price 
takers) was stimulated by-Newhouse's attempt in [21] to 

„ discriminate between the two hypotheses. 
Unfortunately, his formalization of the problem was 
incorrect, as pointed out by French and Ginsburg [15]. 
However, later work by Kushman and Scheffler [20] on 
dentistry appears to discriminate between price- 
searching and price-taking hypotheses in favor of the 
former. While moist researchers who assume profit- 
maximizing behavior assume the physician firm is a 
price searcher, the issue is by no means settled. One of 
the difficulties is that while there may be a form of 
price-taking behavior in this market, the presence of 
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entry barriers and the state of consumer and physician 
ignorance of the market because of the lack of 
advertising contribute to a wide variation in price, as 
shown in Newhouse and Sloan [22]. The result -is that 
tests to discriminate between stochastic formulations of 
the two hypotheses become difficult. Holen [18] has 
examined the effects of dental licensing on .the ''quality 
of dental care" and concluded that quality was 
improved. The Author did hot examine other ^arket 
effects. L ' 

While many researchers assume that physicians are 
priced-searching profit maximizers, everyone else 
assumes that physicians are utility maximizers who trade 
profit artd income for leisure, interesting cases, target , 
incomes,Wid whatever\lse strikes a researcher's fancy. 
There have been no formal tests of the hypothesis of 
profit maximization as opposed to utility maximization. 
However, the apparent rejections of some implications 
of simple models of profit maximization have been 
interpreted as evidence in favor of the utility- 
maximizing approach. " 



Empirical Evidence and the Demand for and Supply 
of Physician Services 

The first and relatively sophisiticated study of the 
physicfen market was based on time-series data, 1948- 
1966, and was carried out by Feldstein [11]. Feldstein^v 
was one of the first researchers to make extensive use of y 
the distinction between the average price (fee) received 
by the physician and the net price (fee) paid by the 
insured patient. Feldstein postulated some plausible 
relationships between what he regarded as relevant 
economic variables and examined in turn a 
simultaneous equation system and a dynamic adjust- 
ment system. The "equilibrium demand equation" 
related quantity of physician services per capita to 
median income, per capita provision of government ser- 
vices, net or average price, the C.P.I., and a time trend. 
Both the price variables and the insurance variable were 
found to be statistically significant; but with "incorrect 
signs" on the basis of a standard model. In the 
"dynamic" version of the model a "reduced form" 
equation was derived for the logarithm of average price. 
Further, by assuming that the observations on quantity 
traded in the/market identified the supply equation, 
Feldstein obtained the empirical results that quantity , 
supplied was negatively related to price and demand 
positively related. While the equations may be in- 
tuitively appealing, they are hard to interpret in terms of 
the structural equations one would obtain frpm utility, 
and profit-maximizing beh^ior; for example, tn the 
supply equation a variable called ''reference income" is 
used as "an attempt to capture the effect of physicians' 
rising income aspirations (i.e., the higher "marginal 
utility" of income)" [11, p- 131]. 
^ In any "event, the two most important conclusions 
Feldstein drew from his study were that there is a per- 
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manent excess demand for physician services and that 
physicians reduce output in reaction to a rise in fees 
[I2J. Brown and Lapan [4] criticized the Feldstein 
results on the basis of his definition of price and the 
potential identification problem in the Feldstein 
equations. The best that can be said about the resulting 
debate with Feldsteia is that the empirical results are 
somewhat sensitive to obvious changes in the functional 
form of the equations and to alternative definitions of 
price. j> 

One of the other early major studies to apjply an ap- 
parently sophisticated modeL<a simultaneous equation 
system was formulated) to the data was that by Fuchs 
and Kramer [16]. In the first part of this important work 
Fuchs and Kramer examined timfe trends of physician 
market data over the period 1948 to 1966, The more 
startling results came- from a cross-sectional study 
across states in 1966 using two-stage least squares 
estimation procedures. The Simultaneous equation 
model is postulated on the basis of formulating in- 
tuitively plausible relationships, among observable 
variables, rather than deriving the relationships from 
the fundamental postulates of standard microtheory. It 
is not at all clear how the hypothesized model relates to 
one derived from utility and profit-maximizing behavior 
subject to constraints. rt * 

The four hypothesized behavorial equations are: 

(i) per capita quantity as' a Junction of price, per 
capita ^insurance benefits, median income, 
physician/population ratio, and the per" capita 
number of hospital beds; 

(ii) physician/population ratio as a function of price, 
output per physician, number of medical schools, 
number of beds, and per capita income; 

output per physician as a function- of price, 
number of doctors, and beds; 

(iv) per capita insurance benefits as function of per 
capita output, price, a measure of immunizatiSft^ 
income, and a ratio of health insurance premiums 
to benefits, 

\ 

Such a model is very hard to interpret economically, 
fcven before a consideration of the estimation problems. 
Clearly, some variables are included in order to sum- 
marize the net effects of other, but related markets, for 
example, the ratio of insurance premiums to benefits, 
while/£ther variables are clearly proxies, such as beds 
per capita, medical schools per capita, and so on. 
Finally, as the equations stand, they are ambiguous; for 
example, it is not clear that the first equation represents* 
a demand equation or some type of partially reduced 
form equation. 

For the purposes of this paper, the most important 
empirical result was that the physician/population ratio 
had a negative partial correlation witfy ^individual 
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physician-induced /demand. Some very informal 
statistical analysis using British Columbia cross-- 
sectional data by Evans [9], and Evans, Parish, and 
Sully [8] claims to be supportive of these results. 

Some more recent cross-sectional work by Steinwald 
and Sloan [40] and Sloan [16] throws light on the sigrf of 
the partial correlation between the 
population/physician ratio and physician fees. In 
numerous other studies e.g., Newhousfc [21], negative 
cbrrelations were obtained, a result inconsistent with 
simple formulations of the standard model. The Stein- 
\wald-Sloan [40] study used micro data on physicians 
and defined population/physician ratios by county for 
general practitioners, but by state for internal medipine,' 
pediatrics, and obstetrics-gynecology. For general prac- 
titioners and for general surgeons an increase in the 
ratio raises fees, as predicted by the standard model; but 
for the state-wide ratios for the orher specialties the 
opposite is the case. In Sloan [36], state data are. used 
and mixed-results are obtained. ■ 

One pf the major deficiencies of the studies discu,ssed 
above is the inadequate attention paid to the interaction 
of the'insurance market with the marketer physicians' 
services, a notable early exception being Fuchs and 
Krjamer [16]. In a recent series of papers by Steinwald 
and Sloan [33, 39, 40] and a purely theoretical paper by 
Nordquist and Wu [24], the important, yet complex, role 
of the insurance market has been brought to light. Thus, 
while it is well known that insurance affects physician 
price-setting behavior, the effect varies considerably 
with specialty; the quantitative significance of insurance 
also varies with specialty, and insurance significantly 
changes the relative (patient perceived) prices of 
variousprocedures. , 

A recent book by Paul Feldstein [14] is devoted to the 
analysis of the supply of ar^i demand for dental ser- 
vices. This work has been influenced substantially by 
the existing physician literature and broadly reflects 
these findings. • 

\ 

The Empirical Evidence of Production Rates, 
Quality, and Location 

In an earlier paper Reinhardt [30] used a production 
function in which log output is a linear function of in- 
put levels and of log input levels. The functional form 
was chosen for its simplicity of estimation and fjlexfbility 
in being $ble to fit a variety of economic hypotheses N 
about productive relationships;. One of the major em- 
pirical implications appears to ©ejjiat complementary 
inputs no the physician in the physician firms are un- 
derutilized. Ljj^ / ^ 

Scheffler [31] used the same functional form to 
estimate 3 dental production function. The results ap- 
pear to be consistent with standard theory. 

On the issue of the mobility of physicians and dentists, 
it would appear that, despite professional society spori- 



sored barriers to entry at the state level, physicians and 
dentists relocate according to the predictions of stan-» 
dard theory # (see for example, Benham, Maurizi, and 
Reder [3] and Guziclcand Jahiel [17]). These results are 
consistent with the general findings of Pashigian J26] on 
the interstate mobility of all professionals. 

The final relevant empirical issue discussed in the 
literature has been concerned with variations in the 
quality of visit insofar as this is measured by length of 
visit, length of waiting time, and length of traveling 
time. The last factor is potentially relevant as a partial 
explanation for the "perverse" signs between physician 
fees and the population/physician ratio. In any event 
examination of each of these issues shifts attention away 
from nominal physician fees towards real, costs to the 
patient. - ' " 

The major findings are that length of visit is positively 
correlated with physician/population raptfs and that 
waiting time ' is negatively correlated (see Sloan and 
Lorant [35, 37]. A final interesting fact is that traveling 
time to doctors' offices in large urban areas appears to » 
be longer than in smaller urban or suburban areas, 
although no allowance was made for differences in the 
distribution of specialties over regions [36]. However, 
the empirical evidence also shows that non-monetary 
factors such as travel time function as "prices" in 
discouraging demand, especially where the patient's 
rtfSminal cost is low [ 1 ] . 

Summary 

The most important empirical results for the purposes 
of this paper are that over time quantity of physician 
services is positively related to price; that a common, 
but by no means universal, result is that 
physician/population ratios are positively correlated 
with physician prices, but that waiting time and length* 
of visit are negatively and positively correlated, respec- 
tively. Physicians appear to underutilize complementary 
inputs to t le physician in*the physician firm and art in- 
crease in l^the physician/population ratio decreases 
physician output rates. 



PART II: THE THEORETICAL BASIS FOR AN 
EVALUATION OF SUPPLY-INDUCED DEMAND 
AND TARGET INCOME HYPOTHESES 

The major objeot+ve of this section is to develop the 
theoretical framework within which the "supply-in- 
duced demand" and the "target income" hypotheses 
can be evaluated. Most generally stated, the problem of 
"testing theories" is a choice between competing 
theories. Consequently, the objective of this section tan 
be restated as the evaluation of both the theoretical dif- 
ferences between the hypotheses # and the implied etfft 
pirical differences. 

The first step in this task is to summarize the major 
criteria required for choosing between the competing 



hypotheses. The seconcTsfep is tt|jb development of the 
appropriate formulation of what might be called the 
"standard neoclassical" model, that is, a model ap- 
propriate for the 'empirical analysis of physician and 
dental supply and demand functions/The final step in- 
volves a careful reformulation of the competing 
hypotheses in order to facilitate the choice between the 
hypotheses on both theoretical and empirical grounds. 

Criteria for Choice between Competing Hypotheses 

The criteria for choice between competing hypotheses 
involve both logical and empirical arguments. The 
logical criteria are concerned with questions of the 
logical consistency ctf each of the models and with 
questions on the scope of the empirical implications of 
each. . - - 

A preferred model is one that is internally consistent. 
By this is meant a model in which the various statements 
and sub-hypotheses of the model are not logically in- 
consistent \vith each other. As will be shown later in this 
paper, some variants of the competing hypotheses are 
internally inconsistent. Thus, it is useless to try to com- 
pare such a model with the standard model, which is in- 
ternally consistent, until the former has been refor- 
mulated to remove such logical errors. 

The second logical criterion concerns external consis- 
tency. New hypotheses are inevitably formulated, at 
least implicitly, withSn the context of a general 
theoretical structure, rotfr^precisely, new hypotheses 
are usually marginal \nodifiCatibns of -an existing 
theory. The unchanged portions of the original theory 
are retained by the proponent jof the competing 
hypothesis as part of the new theory. External con- 
sistency is the requirement that the formulation of the 
new hypotheses be logically consistent with those aspects 
of the old theory which are retained. As will be shown 
below, certain versions of the target income hypothesis 
are externally inconsistent. Again, comparing the em- 
pirical implications of alternative'theories is of little use 
until the logical structures of both have been reconciled 
with the retained portions of the theory. 

The two criteria just mentioned are absolute 
requirements that each competing hypothesis should 
•satisfy before one would consider evaluating empirical 
differences. The next pair of criteria are relative in that 
one would use, them as, one aspect in the choice between 
the competing hypotheses. A preferred hypothesis is a 
more general hypothesis in that it relates to a wider 
variety of relationships between ^observable events than 
another hypothesis. The Ripply-induced demand hypo- 
thesis purports to achieve exactly that result. 

The last theoretical criterion to be discussed is that the 
preferred theory makes more precise, or more refutable, 
statements. That is, an hypothesis which leads to only 
vague implications which would be consistent with a 
wide variety of different data would not, on' logical 
'grounds, be a preferred hypothesis to one that made 
1 precise statements that are consistent with only a narrow 



range of alternative data. A sample illustrative example 
of a series of increasingly -more precise, more refutable, 
and therefore theoretically more interesting statements 
is: quantity demanded and price are related, quantity 
demanded decreases (increases) when pr;ce rises 
(decreases), log quantity demanded increases propor- 
tionately to a decrease in price. 

^The second group of criteria invc>rve the relationship 
•between the empirical outcomes ' and the alternative 
predictions under the competing hypotheses. A first and 
necessary precondition", to a useful statistical test to 
discriminate between hypotheses is that the models a?^ 
formulated relate to the observed phenomena as 
specified by thejtheory. For example, using static com- 
petitive based hypotheses in a situation recognized to-be 
one characterized by monppoly and dynarpic charac- 
teristics vitiates any proposed test to discriminate bet- 
ween the competing hypotheses, sometimes, the inap- . 
plicability is with respect to only one of the two 
hypotheses; nevertheless, any test .to discriminate under 
such circumstances is still invalidated. As will be shown 
below, one of the problems involved in discriminating 
between the "target ineome" and "standard hypotheses" 
has been that with respect to the latter, very simple and 
obviously inappropriate versions have been used. 

t The rpost direct and often theoretically satisfying way 
of choosing between two hypotheses is to concentrate 
on those empirical implications under , the two 
"hypotheses which are clearly distinct; for example, un- 
der one hypotheses a given empirical situation yields a ' 
price increase while under the identical conditions the 
alternative hypothesis predicts a price decrease. Such * 
tests might be termed crucial tests, since once one has 
verified that the hypotheses are relevant to the observed 
situation, the choice between the hypotheses is oVvious 
on the basis of the outcome of any appropriate test. Un- 
fortunately, as will be shown below, there are no crucial 
tests to discriminate between the competing hypotheses 
considered in this paper. 

A less stringent requirement for choosing one 
hypothesis over another is that the preferred hypothesis , 
ndt be rejected by some tests which reject the alternative 
and that otherwise both hypotheses withstand testing to 
an equal extent. For example, if hypothesis A meets 
some tests, but not others, and B meets some tests, but 
not others, and not necessarily the same tests in each 
case as for A, then one cannot on the basis of such tests 
alone choose between the hypotheses. But, ft hypothesis 
A is not rejected by all tests not rejecting B, and further, 
A is not rejected^ some further tests which do reject B, 
then at the appropriate confidence level one would be 
able to choose A over B. For a further discussion on 
these topics see [27, 28]. 

An Appropriate Version of ttfe Standard Model for 
Analyzing Physician and Dental Supply and Demand 

There are certain facts about the physician/dental 
market concerning which proponents of each competing 



hypothesis ^re in agreement! Physicianslmd dentists are 
self-employed entrepreneurs, either irr terms of a single 
owner fisrh or in terms of a limited partnership. Thus, 
one must consider that the prime objective of each doo 
tor or dentist involved in Such an enterprise is to 
maximize his own preference function. However, in- 
sofar asjmarket constraints limit the exercise of in- 
dividual'preferetjces, the maximization of profit for the 
doctor's firm might prove to be a relevant and useful 
sub^hypothesis. Jhis is particularly the case where the 
physician and, to a lesser extent, the dentist face alter- 
native employment opportunities as a physiciarj or den- 
tist. " < , • 

^lext, it is generally agreed that consumers are 
"ignorant" of the quality and physical nature df a doc- 
tor's services. What is at dispute is whether this 
ignorance is worse by some order of magnitude for the 
physician market than for almost any ^other market 
where demanders are non-specialists in the commodity 
being traded. Clearly, the effects of consumer ignorance 
are reinforced by the lack of advertising which, until 
recently at Igast, characterize* physician and dental 
markets. However, to accept the intuitively plausible 
implication that such consumer ignorance leads 
inevitably to a situation in which each doctor is 4 able to 
extract extra ryit from that ignorance is to engage in a 
non sequitur. 

Without at this time going into details, we might note 
several factors that modify the naive conclusion. If 
consumers are ignorant, risft aversion will lead them to 
engage in costly activities to alleviate that ignorance by 
checking medical opinions with other doctors, by 
reading medical books and popularized versions of 
medical books, by exercising caution in 'taking action, 
for example by delaying an operation until the patient is 
convinced it is necessary, by reserving the right to sue 
for physician errors, and so on. Secondly, if there is 
consumer ignorance and lack of advertising inhibits 
consumer arbitration of physician fees, then physicians 
themselves are ignorant of the demand curve, which 
they would otherwise face, especially if the market is 
assumed to be monopolistically competitive. Physician 
market ignorance and risk aversion* may leaa to lower 
prices being charged than would maximize expected 
profit. The immediate result of the assumption of 
ignorance is that the market will be characterized by a 
much greater dispersion of real (quality compensated) 
prices for any given set of market conditions so that 
discrimination between the hypotheses is made more 
difficult. Without further and more complete analysis 
one cannot predict whether the expected physician fee 
will be higher or lower than the expected fee without 
ignorance. ■ . 

Another commonly accepted fact is that because of 
real transportation costs the relevant physician/dental 
markets are contained within very small geographical 
regions for all but the most specialized services. Indeed, 
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. , it is»generally agreod^hat'the^geographic extent of the, 
m&rkei increases with the degree.of specialization and 
decreases with population density; Consequently, ,giie 
must be* careful in cross-secticmal analysis to avoid 
problems * introduced by specialists having 
geographically broader markets than general prac- 
titioners and to assure that regional differences have 
, been arbitraged away as they would be if tralbportation 
costs and barriers ta factor mobility were negFteible. An 

( obvious, but by no means insignificant example, is the 
difference in office rentals faced by doctors in different 
sized communities. • 

While the abov^*fact$" are wideb^rgarded as being 
valid, a number of other aspects of^physician supply 
have been generally ignored* by the ^proponents of*, 
each hypotheses. The most striking and perhaps the 
most difficult to handlensHh^ effect of technological . 
change, not just on the produbtive process, bC^aJso on 
the fenge of options in demand. The former aspect is 
relatively straightforward and has received some atten- 
tion in the literature. The latter aspect has been almost, 
totally ignored. Yet in any time-series ana^is, over any , 
period of more than a few years, especiallyjover the past 
twenty, the increase in the number, variety, amj quality, 
of services available to the consuming patiffrThas been J 
substantial. In addition, the development of drugs, aw^. 
tibiotics, inocul&tion and vaccination procedures, has 
dramatically changed the nature ofThe basjcet oT health 
services demanded from the physician" arid dentist. In 
any empirical analysis using historical data one must.be 
careful to allovy for the effects of sucrfchanges. 

This factor has cross-sectional implications as >^ll in 
that for various easily recognized economic reasons the. 
geographic distribution of doctors is not .homogeneous 
with respect to specialty. Consequently, in cross- 
sectienal analyses across geographical areas that in- 
volved aggregation withjn such areas for'fjrice indices 
arjd so on, one must be careful to check that the 
distribution of specialties within each geographic 
region is the same across regions. For example, a simple 
comparison/of urban/rural physician fees must' allow * 
for the large difference in the percentage of specialties 
between urban»and rural areas. ' 

Finally, on the derrfand side, while almost all resear- 
chers *nave recognized that demand behavior, with in- 
surance coverage differs from that which applies 
without coverage, few have^ proceeded to incorporate 
the cost of insurance in the cbnsumer's decision and to 
allow for the consequent endogeneity of the proportion 
of the population that has insurance. Fiyther, the role 
of insurance in the physician market U more com- 
plicated than has been generally allowed in the analyses 
, to date. The two difficulties, are the differential effects 
of coverage across specialties, general practitioners 
being the least affected in general; and the effect of the 
implicit change in relative prices between tho§e 
physician services cbvered and those not covered on the 
distribution of services in the representative basket used 
to calculate price indices. 



The following, comments provide a set of errffrrical ^ 
circumstances that wjll indicate the ostensibly ap- , 
propriate model to be used aftd they indicate a number 
~" of warnings to be kept in mind when the models are to' , 
; vbe tested* , . » „ * ■' 

* 0l Consequently, as a first approximation, let us con- 
sider a comparative static equilibrium modd of the 
^wner'/errirepreneur (or doctor) firm, wherein each doc- 
tor or dentist has the opportunity to be employed as a 
physiciaSv^opdentist at a % market determined wage rate. 
• Let-us also assume as a first approximation ^hat factor 
inputs to dbctor/der;tist firms are compethively deter- 
mined, that market ignorance and hence uncertainty 
and risk are non-existent, sfad trj^t technology is con- ~ 
* stapu The modeI% qjesepted below' is a modest 
mbdificatton of one developed by Olsen (25J. The unit 
of analysis is the individjial physician or dentist 1 . As , 
^ usual the model is formulated with a view towards 
facilitating the -analysis v of the major issues and supr * 
pressing details that? while of importance in*an<J.o£ ** 
themselves^ arejiot central to the current argument. * 
However, once . one sgjjSjders the estima.tijon of 
parameters and the testing of hypotheses, the numerous t 
simplifying assumptions must be re-exarrfijied. 

The individual >physician is assumed to have a 
jsVeference ordering over commodities, y, t . . . y m , and 
leisure L, represented iri v the usual manner by: 



U(y,....y m .L).. 



(i) 



On the assumption that the relative prices of goods 
remain constaiurand that each physician consumes an 
insignifi^arrt'amount of his own product, y,, equation 
(l)ean be rewritten conditi6nal on filial goods prices as: 

^ , U(M,.L>. ^ . \ (2) 

where M represents income. ^> 

The production function for medical services can be 
formulated as: ' ' 



y,\J<* x »). 



(3) 
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where x,, . . . x n ' represent quantities of inputs to the 
productive process'of a ddHor's provisions of services 
arid x n is the level of doctor inputs measured in ho^rs of 
effort at. some given average intensity. In this /irst ap- 
proximation to the doctor 4 firm, physician in^ut by one 
doctor is. assumed to be perfectly substitutable for 
physician input by any other doctor. Let w n represent 
the market determined opportunity cost for the self- 
employed physician, and w ( , i = 1 ,2, . . . n-1 are th£ 
market prices for £ll/)ther inputs. Let T = L .+ x n denote 
the doctor's time cohstj^irit. & 

The doctor's incon^e from operating his own firm is 
given by: ' 

* (4) 



M = 7T + W n X " 1 

n n 



where > •* v . 

is the firm's profit and the doctor's, wage income from 



his own firm is w x . * 
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: (5) 



For each level of docjpr in^ut, x n , we can consider the 
cost-minimizing demand for inputs and the cost- 
minimizing supply of output as a function of x n . 
Thus: * 

x = gXx n <w >),i = 1,2. . .n 
, y, = f(\<w,>), (w i )=w | ,w : ,. . .w nI 

*^nd the profit function can now be written as: 

"tx n ,p l ) = p I f(x n )-I^ l w | g(x n )-w n x i| , ( (6) 

where we assume for now that services produced accor- 
ding to equation (6) are in fact consumed by^patients at 
the price p r Equation (6) can be summarized by: 

^VP,) = P,f(* n ) - C(x n ) i w n x n . (6') 

So far the individual doctor's preference function has 
played no role in the analysis. There are two polzfT alter- 
natives at this stage: either there is an efficient market 
for doctor's own firm with easily varied hours, or doc- 
tors are restricted to providing physician services only 
through single doctor firms. In the analysis in this 
paper, the former will be assumed as the more realistic 
and relevant assumption about physician behavior. If 
we/also assume that there are no further unconsidered 
;nefits or costs to being self-employed, then the utility- 
'maximizing behavior of each physician is to operate the 
firm at the profit-maximizing input level of physician 
input. There are two cases: either hire the extra 
physician input to the firm if the doctor/owner wishes 
to work less than the optimal (profit-maximizing) num- 
ber of hours, or the doctor/ ovyier hires himself out for 
extra income if he wishes to work more than the optimal 
number of firm liours. Thus, the "efficien\doctpr 
market" assumption leads to a dichotomy between the 
profit-maximizing output level of doctor firms ahi the 
individual utility-maximizing hours of work. \ 




Figure 1. 

Optimal Firm and Individual Physician Mojjrs 

The short-run optima can be easily plotted as shown 
in Figure I, provided the optimum size of a doctor firm 
is not more than T hours. [Even if the optimum num- 
ber of doctor hours is greater than T, the general result 
still holds, but a more complex diagram is needed to 
illustrate the argument.] 



The line MN represents the incdnte/time constraint 
line, i.e., M = w n T and the point N represents T = L. 
The lines I, U represent indifference curves, nis the 
firn^s short-run profit function expressed as a function 
of x n physician hours of input; x nt represents the optimal 
(profit-maximizing) number of hours-of physician in- 
put. ?c n0 represents the doctor's* personal utility- 
maximizing hours of work with leisure given by L = T 
- x^. The point of maximum utility is reached by the 
doctor operaling the firm at x nf , working himself in the 
firm for x^ hpurs, and hiring a colleague (or taking a 
partneF) to work # (x nf -x n0 ) hours, it doctors were restric- 
ted to providing-service through single doctor firms, the 
utility-maximizing position would be at x ns and the firm 
would not ma?ymize profits in that the owner/doctor 
would have to trade profftsfor leisure. 

The analysis so far has ignored the issue of whether 
the doctor firm is monopolistically competitive or the 
doctor is a price taker. While this distinction is impor- 
tant for some considerations, it is of little moment in the 
current discussion. In long-run equilibrium in either 
case, the individual small firm's optimum profit level' is 
forced to zero and the highest attainable time/income 
constraint line reduced to MN. 

The above analysis also illustrates a more general 
comment. While an individual doctor's preference 
function is certainly more complex than the simple 
assumption that income and leisure are the only two in- 
puts to it, the efficient physician market assumption 
implies that doctor firms (as opposed to doctors) will be 
operated efficiently, even if individual doctors wish to 
engage in philanthropy, pursue interesting cases, etc. 
Thus, the extent to which the efficient physician market 
hypothesis is violated will determineHie extent to which 
doctors will be able -and willing to trade profits for the 
consumption of philanthropy, scientific interest, hob- 
bies, and whatever nonprofit generating pursuits resear- 
chers may consider physicians desire. The efficient 
market hypothesis does not deny that physicians will 
engage in such pursuits, but states that the pursuit will 
be separated from the issue of maximizing firm profits. 
Market ignorance will further modify these results 
through the introduction of risk and uncertainty on 
both sides of the market. Such refinements are not 
usefully discussed in the current context. 

While the above model of physician/ firm behavior is 
far from being a realistic model, that is, it is not suitable 
for testing as it stands, it does provide the appropriate 
standard theoretical formulation with which the models 
of the new hypotheses can be usefully compared. 
. Little needs to be said about the relevant demand func- 
tions for medical and dental services. Both sets of 
proppnents agree that the standard theory applies with 
the exception of the modification introduced by the new 
hypotheses which are to be discussed in the next section. 
However, there seems to have been some confusion over 
two issues. « 

First, as mentioned above, the number (or propor- 
tion) of the population insured is an endogenous 
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variable in any market : wide analysis, or analysis using 
broad aggregates over time. As is readily understood," 
the decision to buy medical insurance, either in- 
dividually or jointly through an employee group, is the 
outcome of weighing tfie certain costs*of insurance 
against the expected value of the benefits. Risk-averse 
behavior by consumers enables firms to sell insurance at 
a price that Rovers costs of provision as well as^bepefits./ 
Consequently, even if medical insuranc?~were com- 
pletely monopolized, the profit-maximizing insurance 
firm has an incentive to keep the price of medical ser- 
vices down, albeit perhaps not to the extent that a com- 
petitive insurance market would. The reason is that 
through the insurance firm the consumer is buying the 
product ''maintenance of good health." An insurance 
company, by holding down medical costs, holds down 
the cost of the most important element in its health 
maintenance product. In any case, analyses of physician 
markets must also consider the interaction of that 
market with n*e market for medical insurance. 

The second isW over which there has been some.con- 
' fusion concerns tli^ relationship, if any, between size of 
population and number of physicians. If a comparison 
is to be made, one can only do so in the context of 
equilibrium, within which one can consider the change 
in the equilibrium number of physicians to an increase 
in population, shift in the patient demand function, or a ( 
shift in physician production costs. In the simplest com- 
petitive situation, equilibrium is y defined by: 

y^N D = q(Pop), m m (?) 

where y* = F(x*) is the optimum size of doctor firm 
.working at the optimal physician input rate of x*, N D is 
number of physicians, q(P x ) is the mean patienksjemand 
function, and Pop is the size of population. The for- 
mulation of the equilibrium equation above assumes 
that q(P,) is invariant to shifts in Pop. The main 
problem in comparing the equilibrium solutions of N D 
for given Pop is to take appropriate account of the shifts 
in both q(P,) and y* Only in the simplest of circum- 
stances would one expect the ratio of N D /(Pop)=q(P,)/y* 
to remain invariant to changes in Pop; in any case, the 
question can only be answered eyen in the competitive 
case after one has evaluated th6 long-run effect of 
changes inplemand on y*, the optimal output rate. More 
likely, q(P,) is itself a function of Pop. 

Clearly, N D is an endogenous variable determined by 
the interaction of market actions i)y both demanders 
and suppliers and the^ long-run effect of entry and exit, 
this somewhat obvious statement is not nullified if 
professional associations, such as the A.M. A., are suc- 
cessful at limiting entry of physicians to any given 
geographic region. The effect of such restrictions is to 
raise the opportunity cost to the self-employed 
physician by raising the rent paid, as reflected in the in- 
crease in w n , to a specific input to the physician firm, 
namely physicians. In short, restricted entry raises w n> 
tilts the curve MN in Figure 1 up, shifts the cost curves 



g'(^ and the function y, = f(x n ). Under standard assump- 
tions about the productive process, the profit function 
n will be shifted down and to the right so that th^ 
optimum output fate, y*, will fall, but the optimum 
physician input level x* will fall proportionately more. 
Consider for*example Figure 2 which illustrates this 
brief argument. 
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Potential Effects of Physician Restricted Entry 

Suppose an increase in restriction of entry leads to a 
shift from the long-run equilibrium position given by x nf 
and x^, the optimum firm input level and the opiimum 
working rate at w n to the new longer un equilibrium op- 
tima at x^ r and x^ at the rent increased wage rate of w^, 
w n^ w n- l^he new l ' me constraint line is MN 1 ]. In this 
example, we observe that the effect has been toflecrease 
the optimal physician hours of input to the firo. but to 
increase the optimum number of hours of work by each 
physician. 

Similar comments apply if physician firms are 
monopolistically competitive; the main difference bet- 
ween the two cases is in the definition of the optimum 
output level, y*, which will be less than the correspon- 
ding competitive optimum rate. Equation (7) still ap- 
plies as does Figure 2. However, the evaluation of cir- 
cumstances under which the equilibrium ratio of N D /Pop 
= q(P,)/y*, where P, = P,(q) remains constant, 
becomes more algebraically complex. 

An important aspect of the current formulation of the 
standard theory in this situation is that restricted entry 
leads to an increase in physician or dental rents, but 
does not lead to any concept of excess demand for 
physician or dental services. This topic in particular will 
be reintroduced and elaborated in section III. 

The standard theoretical framework is now in a 
form suitable for evahiating the different implications 
of the new competing hypotheses to which attention will 
be directed. There are two main alternative hypotheses: 
the "physician ability to influence demand," which is 
labeled Evans Model I (after one of the earlier 
proponents), and the so-called "target income 
hypothesis/* which is labeled Evans Model II. The first 
task/is to reformulate both models in a manner that cap- 
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tures the'm^jpr ideas in the new hypotheses without suf- 
fering from the logical deficiencies mentioned above. 

r V ^Theoretical Analysis of Evans Model I (Physician- 
Tndruced Demand) 

Evans model I, most formally introduced in [9], and 
further*examined with some attentionuo fonnal analysis 
by Sloan and Feldman [3£], is based on.an intuitively 
appealing idea: consumers are ignorant of their medical 
"requirements" and can be persuaded to pay more for 
more services* wttfcnever the physiciafci finds it In his in- 
terest so to persuade the patient. Over time, the earlier 
more forceful statements (and therefore more em- 
pirically meaningful) ha^e been modified considerably: 
What might be regarded as a current position is sum- 
marized by Evans [7, p. 21): 

In influencing demand it as npt necessary for 
physic^ns to turn away critically ill patients or 
to hoodwink the healthy in ifefiance of pro- 
fessional ethics; all that is nedcfed is that more 
ptime, effort, and care be spent with each pre- 
senting patient when the apparent exogenous 
workload is reduced. 
Depending on how this statement is interpreted it comes 
dangerously close to saying nothing^at all. For example, 
if fees are paid per visit, the physician maintains certain 
set offide hours, and the physician^ "extra care" does 
not result in extra Visits, then the phenomenon, if it 
exists, has little effect on observable events, unless one 
observes length of visit. Even so, this model is still very 
close to standard model under similar circumstances in 
that one way to vary real prices of service at lower tran- 
sactions costs than by varying nominal prices directly is 
. to vary the quality of the product,'. especially in response 
to temporary variations in demand. 

There is the further difficult problem of identification 
of the Evans effect in distinction from, the physician's 
normal provision of information about the product 
("normal," in that a major part. of any salesman's role 
is to provide information about his product). In 
physician firms, doctors are usually their own salesmen. 

In the subsequent theoretipal discussion, this iden- 
tification problem will be ignored. However, if em- 
pirically a significant effect of "demand shifting" is ob- 
served, one must worry about separating the Evans ef- 
' feet from the supply of information effect. 

Evans model I as presented by Sloan and Feldman 
. (38, p. 7] is: 

U(Y,W,D) 

W= R.f(P,D) (8) 
Y R.f(P,D).P-C(W), 

' where U(*) is a preference function for the individual 
physician, Y is income^yW is "workload," D is 
physician's discretionary influence on patient demand, 
R is the population-physician ratio (assumed to be 
exogenous), P is physician fee, f(«) is the patient 
demand function, and C^)is the cost of providing ser- 
vices. As Sloan and F^ldro^p note {38, p. 8], there is no 
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clear statement as to what "D" represents or how it 
would be measured; consequently, unless arbitrary 
assumptions are made about^the partial derivatives of 
U(.) and f(0 with respect to D and the cross-partials in- 
volving D, no theoretical conclusions can be drawn. 

While W is called "workload," it is really a measure 
of quantity demanded per physician. The implicit 
assumption in' this form of Evans model is that all 
demands' at given P and D are-met by the physician 
firm. This assumption notwithstanding, W is still an 
inappropriate argument in the preference function. One 
of^the crucial missing links in this formulation of the 
hypothesis is some fprm of production function which 
shows how physician hours of work are related to out- 
put. Through a~time constraint one could then introduce 
hours of work into the preference function by using the 
equation L = T-.x^, where L is hours of leisure, a 
variable that does occur in the preference function, and 
where x n is hours of work. / ^ 

With these difficulties in mind, consider the following 
modification of the standard model so as to incorporate 
the Evans model I effect. 

Let us define D in terms of the hours of effort expen- 
ded in persuading patients they need more health care; 
D. can be observed and measured, at least in principle. 
The demand curve- faced by the physician firm can be 
* written: 



J 1 



p, = p,(f(x n ),D), 



(9) 



where we are assuming that ttte physician firm is in a 
monopolistically competitive market, that the quantity 
demanded at price p, given D is in' fact supplied (this 
assumption justified using f(x n ), which is firm output in 
the demand equation), and that an increase in physician 
efforts to shift demand is successful, but only at a 
a decreasing rate; i.e., 3 p,/3D>0, : p,/3D 2 <0. 

On the physician supply side, let us continue the 
useful simplifying assumption that there is an efficient 
physician market, so that in terms of the physician 
firm's output, one need only consider profit- 
maximizing behavior. Let x n1 denote physician hours in 
firm production and x n() the physician's personal (own) 
time spent working. The profit function is now: 

7T = p,(f(x n| ),D)f(x nl ) - Qx B1 ) 

- w „D + x n , (10) 

and the physician's income is given by: 

M =n(x nl ) + w n x n0 (11) 

with time constraint: (T-D) = x n0 + L. Compare 
equations (10) and (11) with equations (4) and (6'). 
Under the efficient physician market hypothesis, the 
doctor determines the firm's profit-maximizing 
physician input level and his own utility-maximizing 
workload separately; the difference in optimal physician 
hours is cleared in the open physician market as 
discussed above. The profit function is maximized with 
respect to x nt and D and the utility function with respect 
to M and L, where M is a function 6f x n0 given 7T(x n( ) and 
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D. For each given value of D the analysis is the same as 
that shown in Figure 1> For notational convenience, the 
subscript "f" on x nl can be dropped without confusion, * 
since the ensuing analysis need deal only with tfndirig 
the optimal value of n. 

letting H,(x n ,D), H : (x n ,D) denote the normah 
equations obtained from^he first order isondixions, one 

has: an jp,', Jaf r) v , . n 



3x. 



(.) - w = 0^ N 



or 



or 



H,(x n ,D) = MR(x n ,D)-MC(x n ) 

3D=a^*(-)f(x n )- w n =0, 

H 2 (x n ,D) = p ID f(x n )- w n = 0. 



0; 



(12) 



MR(x n ,D) and MC(x n ) denote rates of increase in total 
revenue and co^ts, respectively, with respect to changes 
in physician input. In line with the current literature in 
this area let us assume that the above normal equations 
define a regular maximum so that the usual second 
order conditions hold. ' 

Jf we now wish to cotfifi$r the effects on this model 
of shifts in certain parameters of the system, we can do 
this by examining the signs of the coefficients in the 
following equation: ^ 



d^ 
dD 



-1 



H 2 A 



dA, (13) 



-where d A represents the increase in some parameter A , 
H,A, H 2 A represent the partials of H,(») and H 2 C) with 
respect to A , and the remaining symbols have the usual 
interpretation. Equation (13) can be usefully rewritten as: 

(fe):'-" D "'(.S:'H:)(H:^- <»•> 

3MK(x M ) 3MC(x) 



where: 



H 



3 X n 

3MR(x„) 
3D 



3*n 



-<0 



>o 



(14) 



H 2» = H ID 



H 2D = P 1DD f(x n )<0 



The signs of H u and H 2D , and that Det (the determinant 
of the matrix of partials) > 0 are a consequence of the 
assumption that the profit function has a regular 
maximurh. Tnat H 1D (and by symmetry H 2 J is positive 
in a neighborhood of the maximum is an assumption, 
albeit a plausible one. The assumption is useful because 
it enables one to derive unambiguous conclusions about 
signs of certain changes and because it is favorable to 
the Evans model. 



The abeve formulation enables one to compare* the 
theoretical predictions of the Evans model to those of 
the corresponding standard model; in the current 
v formulation the standaVd model Results are obtained by 
setting all partial derivatives with respect to D to zero. " 

Consider an increase in w n , the firm's Opportunity 
cost for physician input.'Since both H w , H 2w = { - 1), 
one immediately concludes tjiat both dx n /dw and 
dD/dware less than zero, certainly an intuitively 
pleasing fesult. 'Alternatively, consider a shift in the 
-production function f<x n ). Under these circumstances 
H,A<6 and H 2 A = 0, so that both dx n /dA and dD/dAXO. 
Suppose now that an increase in A* represents a shift in 
demand due to a population increase, or an increase in 
income, or wjiatever. Under this circumstance, H,A = 

^^^51 which is clearly positive under the assumed 

conditions. H 2 A= 9P 1D /9A X) is a correspondingly plaus- 
ible assumption that strengthens the case for the Evans 
model. Under these assumptions, otie concludes once 

' again that both 3x/3A and 3D/3A>0, 

Thus, as these examples illustrate and as we can con- 
clude -from a close inspection of equations (12), (13), 

' and (14), parameter shifts that yield an unambiguous 
change of sign in x g produce the same change of sign in 
D. More importantly, at this level of analysis there are 
no qualitative differences in observable behavior between 
the Evans model and the standard modeP. 

Let us now consider the effect of parameter shifts on 
the change imequilibrium price, a matter of some impor- 
tance in these models. Formally, we.may write: 

9p / 8 *= p ..|rir +p ^ (15) 

3f 

The sign of (P M — ) is negative and that of P 1D positive, 

3 X n 

so that an unambiguous effect on P by some shift A can 
be determined in this model only if 3X n /3A and 3D/3A are 
of opposite sigife or one of 3x n /3A,3D/3A =0; but the 
previous analysis concluded that 3x n /3A and 3D/3A are 
of the same sign in general. In the standard model 3P/3A 
is of opposite sign to 3x n /3A. Thus, in this situation the 
standard model provides a refutable statement, but the 
Evans model does not. Thus, if the predated sign of 
P/3A were found to be inconsistent with a set of data, 
then that result provides evidence against the standard 
model, but provides no evidence, either fof- or 'against, 
the Evans model. Consequently, one cannot use such a 
test to try to discriminate between the two hypotheses. 

The difficulty in all this Is, of course, that as shown in 
equation (15), for any change dA, the productive effort 
3f 3X 

effect (P, ( ~ — %p is offset by the demand shift effect 

<>...£>. 8X " 

An examination of Figure 3 indicates one class of 
methods whereby potential discriminatory testa can be 
constructed. Let us assume dX represents a shift down in 
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the marginal, cost curve which leaves f(x n ) invariant. 
Recall from the above discussio%that 3D/3X<0. 



MC _ 
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y 1 (oytput) 



Figure 3. 
A Comparison of Equilibria under. 
Competing Hypotheses 

Suppose that at some point in time, t , the physician 
firm market is in long-run equilibrium so that each 
firm's equilibrium , price and output are as shown in 
Figure 3, P 0 , y, () . Now suppose that there is adecr^ase in 
marginal cost from MC 0 to MC r Under the standard 
model the predicted short-run equilibrium response is to 
produce at y M at a price of p,. This standard response 
can be predicted for each ^irm, even /if the Evans effect 
is present, under th£ following assumptions: ^ "* ■"" 

(i) the slope of the ATC curve is known at y )0 

(ii) the functional form of the demand curve D 0 is 
known and the demand function depends on at 
most two parameters (where D is expressed as a 
function of price onfy). * 

With the above information (the information required 
in (i) can often be obtained separately by cost function 
estimation), one can estimate the function D 0 (y) and 
hence derive the corresponding MR(y) curve. Knowing 

\ 



theshift in M£ and the functional relationship^between 
•cost and output enables o'.ne to predict Y M and P,. 

If the D effect is present, then actual output and price 
even under .short-run equilibrium will be given b) 
and P, w*here y 12 >^,, and^P^P,. The relevant curves are 
Dj and MR,. Thus, while one cannot predict that P,)P 0 , 
ong can predict P 2 )P r Similar tests can be constructed 
with resriect to other types of parametric shifts. The 
most important criterion for developing a successful test 
is the Ability to predict the short-run equilibrium result 
after the parameter shift; if the D effecf is not'present. 

Figure 3 is also useful in illustrating the effects on the 
standard model of incorpprating the Evans effect. With 
a decrease in marginal costs, output rises in both models 
and while price falls in the standard model, price may or 
may not fall with the Evans effect, the^net result 
depending on the relative degree of shifting of the 
curves. 

The cost function, or rather, the function relating 
cost to physician input rate, can be used to provide an 
indirect lest of the Evans effect. From the standard 
analysis discussed above one can derive the function 
C = C(X nf ) and if one can obtain observations on C at 
various output levels for constant input prices, such that 
the cost function is identified, one can test indirectlyefor 
the'presence of the Evans effect. Note that one of the 
problems with trying to devise tests on the effects of D is 
that in general D is unobserved; what is observed is 
X n = X nf +D and C(.) is a function of Xjj alone. 
Further, frorti the analysis above it is clear that X nJ and 
D are positively related; that is, to any parameter shift 
the directions of change of X . and D are the same. 
Consequently, if the D effefct is present in any 
regression, one must use X n , not X m as the regressor. As 
.a consequence, the regression model is misspecified in a 
fairly precise manner so that specification error tests cdn 
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Illustration of the RESET Specification Error TGst. 
A Comparison of Plots of Disturbances Terms Against X n 
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be used to discriminate between the models; see, for 
example, Ramsey [2?, 28, 29] \ 

As an illustration of this apprpach, suppose that the 
theoretical cost function can be written: • 
j. C =a w + a 1 x ntr +-a,z+u (16) 

where x nf is physician input, z represents other variables 
which might have to be included in the regression equa- 
tion given the sampled observations, and u is the distur- 
bance term. The actual regressien run is: 
. : C =a +a,x +a,z + w 

• r • o In 2 



*w = u - a,D 



(17). 



and w and x n are correlated with correlation given by 
- a,(Var(D) + Cor(X nl ,D)) so that the correlation coef- 
ficient has the opposite sign to that of a,, which is posi- 
tive. Similarly, the relationship between x and w can be 
determined fromjrtie a^ove relationships and the easily 
verified relationship between x n and z. These relation- 
ships enable one to determine the effect of the induced 
bias on the estirerates of the coefficients. More impor- 
tantly, one's first step is to test the model for specifica- 
tion error by means of the RESET te'st (Ramsev f27l). t 

Essentially, the RESEJ specification ernpr test is an F 
type test on transformed residuals to test the hypothesis 
that the disturbance term vector is distributed as normal 
with null mean vector and scalar covariance matrix 
versus the alternative hypothesis that the disturbance 
term, wjiile normally distributed, has a non-null mean. 
Figure 4 illustrate^he iitea. Under the specification 
error mentioned above,* the expected value of the 
disturbance term is a decreasing' function of x n , hours of 
physician/dental input. 

The comparative analysis of Evans model 1 can be 
easily summarized. First, far from the Evans model 
leading to startlingly different conclusions as was claimed 
in some earlier work, the difficulty in discriminating 
between the hypotheses is that there is" so little 
qualitative difference. Although Evans model 1, when 
properly, reformulated, can be regarded as a 
generalization of the standard model, it is less precise in 
that it provides fewer refutable hypotheses. More 
importantly, the Evans moder does not and indeed 
cannot explain the partial correlations which have been 
thought to be inconsistent with the standard model, 
most noticeably the positive correlation between price 
and physitian/population ratios. The further difficulty 
of the non-observability of D leads one to conclude that 
in the absence of strong empirical evidencejn favor of 
the Evans hypothesis the standard model is preferable to 
Evans model I. / N « 

In this connec^on, two tests have been proposed, 
which, if performed under the specified conditions, 
would enable one to discriminate between the standard 
model and Evans model 1 . 

A Theoretical Analysis of Evans Model II (Target 
Income Hypothesis) 

The most complete and formal specification of what 
'might be'called Evans model 11 is to be found in Evans 



(7]. Qne suspects that Evans model 11 was originally 
corfceived td^Tnprove model I's disappointing predictive 
"performance. The original version was the stronger is 
that targets-incomes of physicians were t pos)f^d to be 
fixed over tirrje, even if variable over physicians; see 
Evans (7]. This strong form also seems to have been 
quickly shelved, partly becaus^a there seemed to be no 
empiricaj evidence in favor of\fixed money incomes. 
While there has been much loose discuss^n of Evans 
model' ll^he so*called "target income" Rypothesis, 
there se|ms to ft&ve been no careful formal exposition of 
this idea. The-most detailed and explicit account of this * 
concept is contained in Evans*[7]. The basic framework 
of that exposition is worth setting down, since the 
principal reference is somewhat obscure" to non- 
Canadian readers. 

There are four behavioral equations and a number of 
definitional equations. It is important for the reader to 
note that the behavioral relationships are postulated as 
presented below and are not explicitly derived from any 
icj^a of individual optimization subject to constraints. 

^he mean patient demand function is: 

q = q(s,P, IPop/Pop, t) (18.1) 

where s is the "workload- surplus defined by actual 
workload minus desired workload, P is price, IPop/Pop 
is the proportion of population with insurance, and (/is 
time. Evans assumes 3q/3s<0, tharis, if the actual 
workload exceeds desired workload, the more 
physicians will strive to lower quantity demanded. 

Desired workload, W u (actually desired output since 
workload W is defined by W = (qxPop)/MD, MD = 
number of physicians) is assumed to be some function 
' of the physician fee (P) and the physician's income from 
the medical firm (N). The relationship between W d , P, 
and N is supposedly meant to be derived "in the 
customary way predicted by the work-leisure trade- 
off," but Evans then assumes 3W d / N<0 and 
3W /3P>0 for any p\nd N; in short, one has: 



W. = W(N, P) 



(18,2) 



There is a price equation: 

P = P(N, N l ,S) (18.3)' 

where N 1 is the physician's target income which is assumed 
to vary both over time and over physicians in a non- 
specified manner. Evans assumes 3P/3S)0 and P is 
reduced if (N - NT) increases. This is the only equation 
in which N' occurs. 
The final behavioral equation is: 

MD = M(N,S)* (18.4) 

where 3M/3N>0 and 3M/3S<0, MD is the number of 
physicians within the region under consideration. The 
idea is that "high" net incomes encourage immigration 
whereas "workloads" greater than desired discourage 
immigration. 

The remaining equations are essentially definitional. 
Regional quantity of 
medical services 

demanded, Q = qxPop 



near 
mul- 



Gross physician " } 

inctffne, G = PxW ^ 

Net physician income (18J) 

(after allowance - . 

# for«costs), N = (l-c)G* . 

Fraction of gross 1 * 
* income going to* 

< associated inputs, c = c(W,P) 

After re-e^pressinj the above equations in log-l 
form, EvaT\s sets down 'a comparative statics si 
taneous equation model of the type: " 

«■ Hu, = Fx, (19) 

where H f F are matrices of coefficients, u* = (LnP ( ,. 
Lnq ( , LnN, LnS ( ) is jhe vector of natural logarithms of 
the values of the endogenous variables and x* = (LnN/, 
Lnt, Ln(Pop/MD) r , Ln(Pop/MD),), (sic/), are. the 
exogenous variables. On the basis of the above model 

' and on the further assumptions lhat the price elasticity 
of demand goes to zero (with increases in insurances- 
coverage) and ohat the workload surplus variable, S/has 
no effect on*price (!), Evans derives the expected sign 
changes one would gel by solving for u ( in terms of x,. 

From Evan's perspective the most important result is 
tp show that an increase in the ratio (Pop/MD) reduces 
P and q, but raises N. From this statement Evans 
concludes that a policy that increases the number, of 
physicians and hence lowers the ratio (Pop/MD) wfll 
under these circumstances be counterproductive in that 
price and per capita expenditures will rise, even though 
physician incpmes will fall (Evans [7, pp. 29, 30]). 

Let us now examine this seemingly plausible model 
more carefully. For all its apparent sophistication the 
model is seriously flawed logically: Much of the 
difficulty, one suspects^ stems from the author trying to 
write down a series of observable relationships with, 
appealing partial "derivatives, without deriving his 
relationships from first principles. The best way gf 
analyzing the logical difficulties of this model, is to try to* 
derive it from individual preference functions after due 
allowance for the \ modifications Evans wishes to 
introduce. However; one need not be so/prrnal in order 

J to begin to see the'logical difficulties in thi$ exposition. 

j The first difficulty occurs with the formulation of tfte 
demand curve. Besides the ad hoc and essentially 
careless way in which the role of insurance coverage is 
handled, S is postulated as an argument of the demand 
equation, but S is the surplus workload as perceived by 
physicians (sici [7, pp. 22, 30]. Clearly, S itself cannot 
be an argument in q(0 . One way out of this difficulty is 
to'specify a further relationship: D = D(S), where D is 
the doctor's hoursc^xf^ffqrts in persuading patients to 
buy more medical, car^. Presumably D(0) would then 
represent the equilibrium level of effort. However, 
given the analysis in the previous subsection, the 
relationship between D and S is not one thakis 
postulated in a theoretical vacuum, but should ne 
derived from the individual physician's efforts tl 
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maximize profit ana utility as already discussed. The 
introduction ofS in q(.) is only the fi%st of several clues 
' to tfie Suspicion that Evans model II is not an 
equilibrium model, buj a dynamic adjustment model, or 
more accurately^ dynamic non-adjustmenj modeL * • 

W, labeled desired work^ad, is s^d to be derived in* 
the usual way from t]}e work/leisure trade oft. First, as 

* noted in the previous subsection, W and hence W J are 
not workload measures, but measures of physician firm 
output- quite a diffefent concept. W J can ]be regarded <^s 
that output rate determined by f(x^), wfierV f(.) is the 
production function and jejj is the pr#Fk (or utilifr) 
maximizing level * of physician input. The previous 
analysis demonstrated hqw x^ could be derived. From 
these relationships dne could then derive the equilibrium 
relationship between the-optimal values for price and y t 
= f(x n ). This procedure, however, shows that W d (y, in 
the notation above) as a function of P and N (or M in 
the previous notation) is not a fundamental behavioral 

\. relationship, but one* derived- from the solution of trie 
optimizing conditions.. With this in mind, it is clear that 

4 w d = W(P", N). is Jfc incomplete specification of the 
variables affecting the equilibrium level of output. 

Furthermore, Evans has postulated that physician 
preference functions are such that for each physician 
utilhy is maximized when actual income ia^equaiecl to 
"target income.** But* this implies in turn that W d (or 
Yj) is a function of N 1 as well. Thus, ohe can only 
conclude tharthe derived relation W d = W(P, N) is-ako 
misspecified. - . 

The introduction of a target income N 1 which varies 
in an unspecified manner across physicians and over 
time does much more damage to the Ev^ns hypothesis 
than is generally understood. The comment (Evans [7]) 
that preference functions are not . specified by the 
neoclassicaljheorist is neither a defense nor accurate. 

; Preference functions are neither completely arbitrary 
functions nor are they assumed to vary capriciously over 
time. If that were the case, demand theory would be 
devoid of all content. Secondly, even if demand theory 
had been eviscerated such assumptions, that is no 
defense- for postulating yet another theory equally 

* emptyin empirical implications or content. Even if one 
ignores all' the other logical difficulties in the Evans 
model, the occurrence of an /unspecified and even 
unmeasurable variable N 1 in/tfie list of- exogenous 
.variables in ihe supposedly /simultaneous equation 
system (equation (19)) nullifies the entire analysis and 
every sign prediction, which /were all computed under 
the assumption that N 1 is constant. But N T constant is 

* generally assumed to be false, a^ evert Evans himself 
admits [7, p. 45], so that thjs model in reality makes no 
predictions at* all. 

. The formulation of the brice equation introduces yet 
; another^'aspect of the logical difficulties created by not 
deriving empirical relationships from basic theoretical 
premises, lp terms of the model used to make sign 
predictions, price is assumed to be set by the physician 
in response to variations/in N- N 1 only. One must- then 
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» ask. why P is not sei so thai N = N 1 ; if not, wHat is the 
optimizing'jbehavior ihat tf Ieacfs to a choice of P which 
leaves N ^'Sl 1 ? Noi orily is N' assumed" t©a vary 

# eapriciously^at least a^far as the econometric observer 
is concefned)^)ut it seems to play no effective role in 
this model. . 

* A minor '.difficulty occurs with the variable MD, 
which is'.dcfined as an <*tdoger\Dus variable, butjs then 
used 5 as an exogenous variable ir] the formulations ot 
equation (19). Further, since all thdrfftodePs equations' y 
were formulated in deterministic form and a*^ 
considerable number, of algebraic * manipulations ^ 
underlay the .derivation of (19), it is not at all clear*, 
that-'a stochastic'farmulation of thermodeT in terms of 
the ''structural equations" would yield an estimable 
model, nor is it clear that the, model is identified; partly 
because one ft the endogenous variables were treated as 
exogenous in equation (19) and because most of the 
postulated equations from which (19) is derivgd are not 
structural equations in the first place. 
« Finally, if ,on^ ignores all the difficulties discussed - 
above and merely tries to extract a useful condept from 
the presentation^!' the model, one conclusion is clear. 
The model is not a presentation of a simultaneous 
equatTbn system in static equilibrium, but some form of 
adjustment, or rather non-adjustment, model. The 
existence of a situation in which N 4 N 1 and W ^ W d * 
(or S ^ 0) implies that the model .is not one of 
equilibrium. However, the"form\ilation of the model 
does not specify how the model adjust^) toward 
equilibrium either, nor. is the nature of the equilibrium 
specified; one might plausibly assume that equilibrium 
occurs when N = N' and W = In this regard, a 
further logical difficulty migljt be mentioned: variables 
defined as functions of the indicators of disequilibria, 
N- N 1 and. S, should really be defined in terms of the 
change in the variables; that is, instead of 
P = P((N - N 1 ), S), one should consider AP == P((N - N T ), 
S), where A P indicates the change, 'or rate of 'change in 
prices. . 

Tb£ idea of examining adjustment paths adds a new 
dimension to the analysis in the previous section. If we. 
conclude from the discussion in this section that the prime 
objective of Evans model 11 was to provide a short-run 




Figure 5. 

Illustration of the Process of Short-Run, 
Adjustment (Price Takers Market) 



adjustment moctel in. order v to explain the apparent 
an'omalie#for thd standard model, we should first consider/ 1 
the bphavior of feasible short-run adjustment models 
bastd on the standard analysis. 

( To pose the idea is to answer the question. Consider- the 
simplest" version**bf the standard model with individual 
firm profit' maximization in a competitive (price takers) 
market. A formal model of ^justment is not needed to 
show. that the prepress of short-jyjrl adjustmerft* in' the 
standard- mo^el* also ^explains'' the anomalous* 
observations. Consider Tigure"'5. Suppose for whatever 
reason market demand is increased from D 0 to D,, for 
example due^ to an. increase in population or income. 
Consider tfie adjustment path from (Q (l , P 0 ) to (Q,, P,). 
Immediately After the change, workloads (x n ) and output 
(y ( ) yicrease, real prices rise (with nominal prices 
assumed fixed tc^begin with) due to increased queues, 
decreased time fg^ V > S > 1 » elc - 1° second stage 
noiftinal ^prices begin to rise, rate of increase in 
.^workload" (x n ) moderates and then falls as new 
physicians begin entering the market, thereby lowering 
the ^population/physician ratio. During the major 
portion of the adjustment period, after the initial very 
short-run reaction to the increase -in "demand, one 
observes prices up, population'/physician ratios down, 
individual workloads and output, rates down, ail of 
1 which is compatible with naive interpretations of the 
observed data. , \ 

The importance of this discussion is riot to 
demonstrate that the adjustment ' process is -the 
explanation of the observed data, but to indicate that 
insofar as Evans model Jl .purports to explain those* 
observations in terms /of a short-run adjustment 
process, such observations are equally consistent with 
adjustment paths derived from the standard model. 

\W may conclude that*Evans model II and^any other 
'models of ai similar nature may be r rejected in favor of 
the stanfistra theory on purely logical criteria; as a class 
of hypotheses they neither explain observed data nor 
provide any insight into behavior; they are non- 
explanations. Perhaps, their resistance to logical 
'argument lies in their emotional appeal and the 
provision of an apparent justification for further 
government intervention into the physician/dental 
market. 

Other target income proponents might maintain that 
the logical arguments addressed above are not relevant 
to their concept of a "target income." The Evans model 
was analyzed in detail because, and only because, it 
appeared to be the most detailed, explicit, and formal 
Alevelopment ,by a leading proponent of the target 
income concept. The discussion in Part 1 of this paper 
indicated that the formal development of one's theories 
is important, because withbut such a development it is 
difficult, if not'at times impossible, to check for logical 
inconsistencies, distinguish structural from semi- 
reduced form relationships, &nd^ be able to evaluate 
correctly the partial relationships between pairs of 
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variables embedded in a complete interdependent 
system. 
. If some U 



fget income concept were to be worthy of 
* empirical testing, its proponents must first be able^tb 
demoastrate clearly: > ^ • 

(i) The jeconciliatjon between target income concepts 
*• ( and utility maximization;* 

(ii) The relatiohshrp-with modern developments in 
<^ consumer theory 'whjeh. take into consideration 

* *the timet and income const raints"on use oT leisure; 
(iil)' Why 'doctors and demists have^targets" and the 
rest of us, do not (fqr example, •airline pilots 
probably h£ve even greater market power and 
and there is precious little evidence pilots have 
* targets). 

(iv) Why targets did not apply during the 4 30's. 
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PART III. IMPLICATIQNS OF THE THEORETICAL 
ANALYSIS FOR EMPIRICAL RESEARCH 

The main conclusion from Part 11 of this pafcer is that 
none of the theories as currently tormula<e£c*plain the 
anomalous empirical relationships summarized in Part 
I. Consequently, the rpajor objectives of this part of the 
paper are to indicate both ho^w the standard, theory 
might be applicable to the observed data, once what was 
observed has J>een interpreted more carefully than in 
previous studies, ^and how the prior analysis sHbuld be 
analyzed in order tb separate theoretically important 
findings from statistical artifacts. 
^ In Ahis refard the next section discusses very briefly 
inferential problems created by specification errors in 
regression analysis. The following section utilizes the 
discussion on specification errors in order to comment 
on some relatively important deficiencies in the current 
analyses of medical demand and supply data. These 
deficiencies might prove on fujther examination to 
explain the empirical findings seemingly at variance 
with standard theory. *T he paper concludes with a set of 
recommendations for future work in order to resolve to 
a reasonable level of satisfaction rhe main*issues which 
were discussed in Parts I and 11. 

Inferential Problems in the Presence of Specifi- 
cation Errors 

In the literature discussed briefly in Part I, there is 
much discussion about estimation bias in the regression 
equations because of the presence of a simultaneous 
equation framework. Unfortunately, 'in models of the 
type-jfemined in this paper, this "bias problem" is by 
far t^Teast important difficulty facing the researcher. 
Another relatively unimportant issue is the problem of 
"errors in the variables," wherein the errors are 
assumed to be non-systematic random variations with 
zero mean. The crucial issues involve other types of 
error. j 

The single most importafit issue is identification. 
Further, as will be discussed, identification is a more 
complex issue than researchers in this area of inquiry 



have recognized. Indee^, the majefr difficulty with the 

• presence of th? other types ol specification error to be 

mentioned later lies in "the^fcnplications of such errors 

for identification. 
» 

By no^w every applied econo'mist is well aware of the 
necessary -conditions for evaluating the identifiability 
. within the simultaneous equation model of 'any 
proposed equation; namely that the available amount of 
^^information exogenous to the ration under study 
should be greater th^n the equations requirements for 
such ipformation, i.e., in the simplest of circumstances 
the number of excluded exogenous variables should be 
greater than the nuhiber of endogenous variables 
included as regressors. An aspect of this requirement 
that is often overlooked is that the excluded exogenous 

• variables must not be multicollinear. For example, it is 

• easy to postulate a. simple demand/supply model 
"wherein each equation i's^ identified according to the 

usual necessary conditions, but that the pattern of shifts 
in the apparently "identifying" exogenous variables are 
such as to yield, for-example, a constant expected value 
for the market price. Secondly, it is often forgotten that 
identification is achieved only insofar as the identifying 
variables are -in fact non-trivial variables in the system 
and that over the observed period the sample variances 
of the identifying variables are significantly oifferent 
from zero, where "significance", can be measured in 
terms of the effect on the conditional means of the 
endogenous variables. » 

The second ^most important specification error 
problem is that of omitted variables and use of incorrect 
functional forms for relating the conditional means to 
the regressors. Since least squares does the "best job" 
of fitting the regression line to the included data, the 
criteria of high R 2 , or even high R 2 , plausible signs for 
some coefficients, and high "t" ratios, are inadequate, 
if not completely useless, indicat ors of the presence of 
specification errors (for a more detailed discussion see, 
' s for example, (27, 28, 29]). In summary, even seriously 
Sftsspecified models do not always (nor even frequently) 
* declare themselves in terms of the conventional criteria 
for a "good regression". 

While any researcher can always speculate on a wide 
variety of potential sources of specification error, the 
important issue is whether the specification errors are 
such as to nullify the inferential implications. To put the 
matter slightly more precisely, are the errors sufficient 
to produce measurable systematic effects on , the 
inferences to be drawn? Such questions are answered by 
the use of the specification error tests discussed in (28, 
J 29]. 

A related problem is the use of proxy variables in a 
regression analysis, an almost inevitable practice in 
econometric research. Unfortunately and all too often, 
researchers using proxy variables do not bother to 
evaluate the effect of the use of such variables on their 
regression results, at least in a qualitative sense. A not 
so subtle aspect of this problem is that if a given proxy 
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18 variable is regarded as composed of two component 

\ parts, a trend component and %a variable specific 
component, then researchers usually choose the proxy^ 
•>on the basis of the trend component that is common to 
most of the variables in* the system, whereas' the 
pegression significance of the variable lies in its specific 
component. As a consequence, one can oft&n pick 
entirely inappropriate proxy variablesr. What one wishes 
t6 be*able ip do, of course, is to pick a proxy variable 
^ such that its contribution to the regression net of the 
contribution of the other variables Jis pearly the same as 
the net contribution under the sam&'circumstanees as 
the unobservable, but appropriate variable, 
j Operationally, what^ these comments imply, is that if 
one has some theoretical information about the net 
behavior of the unobserved variable, then one might 
find it advantageous to choose proxy variables on the 
basis of the behavior of the residuals obtained from 
regressing the proxy against the other regressors. For 

\ example, if the unobserved true variable is known to 

have increased over time relatively more quickly in an 
early period and relatively less in a later period, and one 
has a choice between, two proxy variables, one which 
exhibits such behavior and the other which does not, 
one would be advised to use the former, Tather than the 
latter. 

~ This section can be summarized by saynl{fthat before ' 
one begins an elaborate search for riew^hypotl^eses of 
economic behavior, it pays to analyze the model very 
carefully for the presence of specification errors. 
Evidence of such errors implies not only that the 
significance of coefficient estimates, or the lack of it, is 
• suspect, but even- the signs of supposedly highly 
signficant (statistically) coefficient estimates as well as 
the results of tests of hypotheses are also suspect. 

Some Particular Difficulties in Estimating Physician 
Demand/Supply Equations 

A few problems in the estimation of physician 
• supply/demand relationships are of particular 
significance. As mentioned in Part I, two main items of 
empirical evidence have stimulated the search for non- 
standard hypotheses: positive partial correlations 
between price and quantity demanded and a negative 
partial correlation between population/physician ratios 
and price. The former difficulty occurs mainly in time 
series and the latter mainly in cross-sectional work. 

One of the more important aspects of medical care 
that is difficult to measure is technological change. The 
main problem does not lie in the shift in the production 
function, but in the change in the medical options faced 
by consumers as well as the dramatic change in the 
relative prices of alternative medical services. Thus, 
over time there appears to have been a sizable shift in 
the composition of services provided in any 
representative "basket of services," both in terms of the 
services provided by each doctor and in terms of the 
percentage of doctors in various specialties. Even if 
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demand had not. shifted in response to income'and 
population over time, any observed (constant weighted) 
price index would not be zr suitable measure of relative 
changes in v physician fees, ' and plausibly would 
erroneously indicate a substantial lneteafe in the realtive 
price of physician fees. For example, if certain ailments 
previously treated by an atttfiding physician can 
subsequemly be handled by drugs, so that even general 
practitioners tend to specialise ig more resource using • 
services, the observed "average fee per visit" wiJJ rise. 
In addition, if price indices are averaged oyer„ general 
practitioners as well as specialists, a rise* m% the 
percentage of specialists demanded (because of a 
technologically indiied decrease in the relative price of 
specialists) will be evidenced b|»an apparent increase in 
the index of physician fees. j 

Another factor missing from the analysis of the thjfe- 
decade period usually involved in time studies is the 
induced change in patient-perceived relative prices of 
various medical services because of differences in the 
coverage of different medical services by insurance. In 
general, it would appear that the more expensive 
treatments are insured to a relatively greater extent, 
thereby lowering to the patient the cost of high resource 
use services relative to low resource use services. The 
change^ in patient-perceived relative prices of 
"expensive" to "cheap" medical services would induce 
patients to increase consumption of the former relative 
to the latter; for example, under insurance the price of 
specialists is relatively less to that of general 
practitioners than without insurance. 

A further factor which researchers in the future will 
have to take into account is the shift in the expec^d cost 
^-ef physicians being sued. Insofar as each physician can 
lower his suit costs by his owft actions, risk-averse 
beh'avior indicates that the use of diagnostic checking 
and the solicitation of second opinions will increase, 
with corresponding increases in the nominal price of 
physician services. • 

In terms of cross-sectional studies, a researcher must 
be careful to allow for the non-homogeneous 
geographic dispersion of various types of physician. For 
example, average fees calculated in a predominantly 
rural area will be less than in a predominantly urban 
area in that the percentage of general practitioners in the 
former area is much greater than in the latter. Further, 
since the more specialized a physician, the greater the 
geographic extent of the relevant market* and the 
economically justified fact that it is cheaper for 
specialists to congregate in centers, a comparison of 
"urban" and " rural" areas would indicaj^Tltegative 
relationship between the price index am the ratio of 
population to physicians. / 

A further contributing factor As that given the 
restricted geographic size of physician markets, a cross- 
sectional study will usually involve a comparison across 
markets separated by transportation costs! Thus, even if 
physicians can migrate^ easily across markets, other 
inputs, such as office space, cannot, and* a portion of 
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lysician feeS^ includes costs of providing medical 
pVices from/actors father than medical personnel. In 
on,, whije an . efficient "market hypothesis would 
include tiiat real physician wage rates, w n in the 
nguage of Part II, would be constant across regions 
^equilibrium), one would not expect physician fees to 
• equal, but to be lower in low populatio/i (tensity areas 
id higher in denser areas. 

A final problem, which is perhaps of little practical 
gnificance, is that in many low population density 
eas, physicians often receive direct and indirect 
ibsidies to practice in rhe area; thus, the observed 
)jninal fee understates, the actualopportunity cost of 

oviding medical services m the ac|fc "I 

> 

Bcommendations for Further Work 4 

The most effective way to summarize the import of 
is paper is to indicate, the further work needed to 
solve the current uncertainties about the relevance of 
andard theory. There are several issues of interest. 
The least important, perhaps, is whether the 
lysician and dental markets are competitive or only 
onopolistically competitive; alternatively stated, are 
lysicians and dentists price takers pr price searchers? 
5 was seen, this issue separates into two components, 
e pricing behavior of physician/dental firms and the 
arket for physicians/dentists. Thus, the questions 
lative to* this topic resolve them&lves into these 
testions: 

(i) Are individual physicians/dentists price takers, 
notwithstanding entry limitations by medical/ 
dental societies which are supported by state or 
federal law? O 

(ii) Even if the answer to (i)"i$ yes, one can ask 
whether physicians or derj'tjsts .are earning rents 
from medical and dental society restrictions on 
entry 41 ^ 

(iii) Whether physicians/dental firms are price takers 
or price searchers, does \he efficient physician/ 

' cfental market hypothesis fail? 
le discussion in Part II provides the appropriate 
eoretical framework for beginning the empirical 
lalysis of these questions. ■ 

The second question, not unrelated to part (iii) of the 
st, is whether the supply-induced demand hypothesis 
)Ids. This hypothesis was formulated as€vans model 
but as interpreted by this researcher, in Part II of the 
iper. Two procedures were suggested for testing that 
'pothesis. 

The third set of questions concern the "explanation" 
the empirical results commented upon in Part I. 
lere are two aspects to the approach to this problem, 
rst, the prior analyses need careful examination for 
e presence; of specification errors and lack of 
entification. As a part of this approach, the 
eoretical framework needs to be reconsidered and in 
me cases -^Jaborated in order to reevaluate more 
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careftfHy-4he identification issue. The standard model 
discussed in Part II supplemented by a development of 
the market for medical insurance would provide a useful 
starting point for this analysis. 

The second aspect of this approach is to examine new 
ways in which to pay much closer attention to the effects 
of technological change and medical insurance on 

v consumer rflecjical service options- as well as the 
significant change in relative prices of medical services, 

-^jot to mention the increased role of drugs. Cross- 
sectional studies wmust be careful not to confound 

* "within market effects" with "between ryiarkft. 
effects." 

By these means some commonly agreed resolution of 
the disagreements about the nature of physician and 
dental rrjarkets might be achieved. 

1 ' - 
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•A Formal Model of Target Income Pricing with 
Supplier-Induced Demand 
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ABSTRACT □ The purpose of this paper is to provide a mathematical model of the market for 
physicians' services 'which includes precisely defined concepts of supplier-induced demand (demand 
creation) and target income pricing, and which can contribute to the proper interpretation of 
empirical evidence'pertaining to physician behavior. 

The physician is assumed to be a utility maxjmizer, with utility taken to be a function'of income, 
leisure, and the amount of created demand; it is assumed that there is a disutility to the physician in 
creating demand. Target income pricing can be viewed either as" an external constraint on prices or as 
the result of peculiarities in the utility function. In the absence of external constraints on pricing, the 
model assumes monopolistic competition with a parameter that can be set to reflect pricing anywhere 
between perfect competition and monopoly. 

: j " ■ 

Equations are derived for the effect of changes in basic parameters (the population to physician 
ratio, type and extent of health insurance coverage, costs of malpractice insurance, etc.) on the price 
of care and the amount of created demand. 



BACKGROUND 

As economists have begun to investigate the -market 
for physicians' services, evidence has accumulated 
which suggests that traditional economic models do not 
apply. Attention has centered upon the extent to which 
physicians can influence the patient's perceived need for 
care, and upgn empirical evidence that increasing the 
number of physicians itV an area might actually cause 
increases in the prices charged fop care. 

Specifically, it is thought that as the market for 
phsyicians* services, deteriorates through increased 
supply, physician incomes are maintained by increasing 
prices by the useof their power to "artificially" expand 
demand. This ability to maintain income levels in the, 
face of declining deir|ancPimplieS that incomes were not 
maximized in the first place. Instead, there is some 
"target" income, below the maximum level, which 
physicians seek to maintain. • v 

The purpose of this paper . is .to provide a 
mathematical model of the market for physicians' 



services which includes precisely defined concepts of 
supplier-induced demand (demand creation) and target 
income pricing, and which can contribute to the proper* 
interpretation of empirical evidence pertaining to 
physician behavior. There will be no' discussion of the 
characteristics of physician practices which relate to the 
actual process of derhand creation and target income 
pricing. It is, the implication of this hypothesized 
behavior in terms of market-responses (prices, utilization, 
physician incomes,, etc.) to variations in underlying 
conditions (physician-population ratios, health care 
insurance coverage, etc.) which is the central issue here. 

GENERAL DESCRIPTION OFT HE MODEL 

The provider in the model is^ single physician^with 
output directly proportional to the hours worked. The 
demand for care is divided into two components: 
patient-initiated demand and return. visits initiated by 
the physician. Patient-initiated demand is a downward 
sloping function of the price paid by the patient, with 



the possibility that because of insurance coverage this 
price is less than the price charged by the physician. 
Physician-initiated demand is itself divided into tvlo 
components, referred to as the "normal* ' component 
and the "created" component. The normal corflporfent 
is^hat level of return visits that would occur if the 
physician provided the<*patient with Komplete and 
accurate infbrmation as to the benefits to be gained* 
from additional visits-. Any deviation from this normal 
level is referred to as created demand. The ph/siciar* is 
assumed to be a utilfty maximfftt, with utilityltakenlo ; 
be a furtctidn of fticome, leisure, and the-$rriount of 
created demand; it is assumed that (here is $ disutility to 
t«he physioisn in creating demand. * /■ 

«*The concepl of target income pricing is not clearj 
defined in the literature and is therefore not condj^iye 
to a single mathematical interpretation. At one extreme 
it could be defined as pricing such that physicians can 
/earn the "target*' incame, regardless of fhe workload in 
their geographic area. This wpuld imply higher prices in 
areas with low workloads.. At the other extreme, prices 
could be set to the same level over all areas with the level 
determined such, that physicians with a full workload 
earn the target income. In the model, it will be assumed* * 
that prices are a. function of workload . with the 
parameters of that function limited by tfiese twp» 
extremes. * 



BASIC EQUATIONS OF THE MODEL 
Demand Equations 

Patient-initiated Demand 

Patient-initiated demand for care arises from the 
patient's "perceived need for care and should be 
negatively related to the price he pays. ln D equation 
form: 

, q; = \ + b p p p • • • <» 

where is the average per capita patient initiated 
demand when the price paid by the patient is P p and B p 
is negative. \ % 

Physician-initiated Demand 

Normal .expansion. Once the patient has initiated a 
visit to the physician, the possibility . arises that return 
visits will be agreed upon;Mt is here that the physician 
can exercise power over the demand for his services. If 
he gives the patient complete and accurate information 
regarding the costs and^fjenefits likely to result from 
return visitsf there should be some expansion of patient- 
initiated demand which will be referred to as "normal." 
The normal per capita demand for care is given in 
equation form by multiplying patient-initiated demand 
as represented in (1) by the normal expansion factor K N ; 

Q' = A' + B'JV (2) 
where A' = K N A p and B* = K N B p . 
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Demand Creation . * 

Actual demand for care will ^ary from; the normal . 
level to the Extent that the physician dofcs ndt provide 
vCOTTipIet^and a^urate information Jo the faatienL Thisr 
will occur when the physician's presentation of options ' 
, to the patienyij influenced by the desi|g to affecf his- 
workload* in a particular way. N^o$t -eommonly this 
would involve encouraging the patient t.o receive care, 
because, of a desire to expand 'workload rather than 
,b£g#.use it -would be' beneficial to th^ patient. In cases 
where workload is very high, it .is possible that 
constraints on p^cC inAeases could lead to physicians 
cutting their demarid/by^iscouraging care which would 
otherwise be advised. Thus, the model allows Tor both 
positive and neg^ive demand creation. 'Letting 
• represent the average per capita created demand, the ' 
average per capita, demand including all .components is 
given tty ■ • ~~{ 

:• ' Q" = a*+ btTVq; ,p) 

• <* t .«.••;■ * 

* Insurance ' „ 1 . 

Itjs^assumed that the. patient pays the firstJ) dojlars 
of the visit price P plus some faction c of the remainder. 
Thus the price to the patient is given by: , 

- \ =*b + cP ■ * D< P 3(4) 
p - P D >P • C4a) 

To sttnplify oatation, it will rje assumed *that ihe 
deductible D is always less than P so that (4) is <th6 A * 
appropriate equation. The demand equation can then be 
written .as : a ^function the price received by Ihe 
physician (P)': ^ ■ 1 . ' 

Q' = A + BP + Q; ' (5) 
•where A = + £ A (1<>D and B = cB\ 



. 's .'. Demand Per Physician 

The* per capita demand equation can be converted to 
an equation giving the average demand per physician 
Cgiven thartie charges the market price) by multiplying 
by the ratio of population to the number of physfcians; 

Q = nA 4*. nBP -f nQ; = Q N (6) 
where Q N =*nQ^ and Q c = nQ!. 

» » * ■ '• ij. 

Production, Cost, and Income Equations q ^ 

Output is taken to be directly, proportional to hours^, 
worked by the physician, with mafginal cost constant.^ 
While this is an over-simplified view of production, it 
appears that more realistic equations would lead to 
more complex mathematics without significantly 
contributing to the model's ability to analyze questions 
concerning target income and demand ^creation. The 
basic production equation is 

Q = bPHv" ■ . \J (7) 

where PH is physician; hours. Because the physician's ' 
leisure, time enters into the utility function, it is<jus£ful to 



convert this equation to a function of leisure. The 
relationship between work and leisure is given by 

PH = d - Le (8) 
: where Ue is leisure and d is the total time available for 
work.or leisure. Combining (7) and (8) gives output as a 
, function .of leisure: . - 

Q = a - bLe : ' (9) 
where a = b"d. 0 . * • * 

The total cost of producing Q is given by 

TC = FC + MC 0 Q (10) 

....where FC is. fixed cost and MC 0 is marginal cost which 
V does not vary with Q. The physician's total net income 

•"•is- ■ . ;■ 

' . /: TY = PQ - FC - MC 0 Q , (11) 

Utility Functions 

The physician is assumed to be!a utility maximizer, 
with utility a function of income, leisure, and the extent 
to which the physician engages in demand creation. 
\ Because the disutility of demand, creation should not 
' * depen^upon income or leisure,, thete are. two separate 
utility functions in the model; one for the utility' of 
combinations of income and leisure, and one for the 
disutility«of demand creation/ . 9 > r 

The Income-Leisure Utility Function 
This utility function is represented in the model as 
\ • ; U.= U(TY,Le) (12) 
It is assumed that the marginal utility of income declines 
as fi income increases (leisure fixed), and that the 
'marginal .utility of leisure declines as leisure increases 
(incpme ; . fixed), . with the marginal; utilities always 
positive. Using pattial.derivatives, this implies 

U.andU/yq. 

U M andU :: <0 }- "\ V','' T* \ 

Finally, it is sensible to assume thai the marginal utility 
of income inc r reseases with increases in leisure (income 
fixed) and thai the marginal* utility of leisure increases 
with increases in incpme (leisure fixed), In terms of 
partial derivatives ^ 

; , ! : >... U^ and U :! >0 . . 

: The Disutility pj r Demand ' Creation > 

. v The disutility of demand creation , is taken to be a 
, function of . the ratio of created demand to normal 
demand, wn£re normal demand is the level of demand 
r resulting whdn there is no demand creation. This is most 
easily understood using visits as tjie measure of care. 
Each normal visit provides the physician with an 
opportunity to create extra visits and therefore the more 
normal visits he services, the easier it is to create visits. 
; iFor.an individual physician, the number of created visits 
'per normal visit is Q/Q N - On the assumption that each 
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additional created visit per normal visit is more difficult 23 
to justify than the one before, the disutility per normal 
visit is - <2(Q/Q N ) 2 . Then the .total disutility per 
physician is this multiplied, by the number of normal 
visits per physician: 

: > .:■ . DU = Q N (-a)(Q/Q N V t = /Q N (13) 
Npte that this treats positive and negative demand creation 
as equivalent in terms of disutility. A more realistic 
assumption would have a depend upon the sign of Q , 
but for analyses in which the sign of Q c does not change 
(i.e., Q always positive or always negative) this issue 
becomes irrelevant. 



Monopolistic Competition 

The price P appearing in the previous equations is the 
"average" or "market" price of care and is appropriate 
because the model is based on the behavior of the 
% "average", physician. In equilibrium, this average 
physician charges the market price because doing 
. otherwise would not increase his total utility. If this 
were not so, the average physician would change his 
firice and thus the market price would change. To 
determine what the market price will be in equilibrium, 
. it is necessary to determine the conditions under which 
deviations from the market price are undesirable to the 
physician. 

Given the market price P, suppose the physician 
charges price P* not necessarily equal to P. The effect 
upon the demand for his services depends upon a 
number of factors yet to be specified. If all other 
physicians follow suit (resulting in the market price 
changing to P*), or if the physician has monopolistic 
control over his share of the market, equation (6) will 
accurately describe the demand for his services. To the 
extent th&t other physicians do not follow his price 
change and to the extent that he does not have 
monopolistic control (note that if he does have 
monopolistic control, other physicians would have no 
reason to follow his price changes), equation (6) 
becomes inaccurate. The following equation can be used 
to present the various responses in physician demand 
• when he charged other'than the market price: 

Q* = Qn + Q. + ngB(P* - P) 
= nA + nBP(l - g) + ngBP* 
+ Q,,g^l (14) 

■4. 

lfg = 1 , this reduces to equation (6) which is the case of 
pure monopoly. As g becomes infinite, this represent^ 
perfectly competitive situation in which. the;physician 
has as much demand as he wishes to service when he 
charges at oif below the market prjce, and nofdemand at 1 
all if he charges anything above thfe market price. Thus 
values ofVg between 1.0 and plus infinity represent 0< 
market situations, between monopoly^and competition. 

y.V • ' * 
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This is depicted graphically in Figure. 1 where 
Q* = Q N + ngB(P* - P) 




3TYV3Q c = P*-MC () (23) 
3Le*/3Q. = - l/b '(24) 
3DUV3Q = -2aQ/QJ (25) 

The second order conditions to assure that this is a 
maximum are: 

3i4> 



Figure 1 



UTILITY MAXIMIZATION 

Maximization Without Target Income Constraints 

Given the market price P, the current model can be 
solved for the price P* which maximizes the average 
physician's total utility. If this utility-maximizing price 
is not equal to the market price (i.e., if P* 4 P). then the 
market cannot be in equilibrium because on the average, 
physicians will adjust their prices towards P*. 
Therefore, the equilibrium market price P and the 
amount of created demand (Q.) per physician can be 
found by first maximizing the physician's utility given 
P, and then setting P* equal to P in the solution 
equations. 

Under the assumption of monopolistic competition, 

the equations constituting the model are: 

Q* = hA + nBP(l -g) + ngBP* + Q c (14) 
Le* J(a-Q*)/b (15) 
TY* = P*Q*-MC 0 Q*-FC (16) 

where the function to be maximized is 

<t> = U(TY*, Le*) + DU* 

= U(TY*,Le*)- aQVQ* (17) 
The physician attempts to maximize his total utility as 
represented in (17) through adjustments in his price P* 
and in the amount of created demand Q,, given the 
market price Pi Therefore/the maximizing solution is 
found by setting the partial derivatives of <t> with respect 
to P*lnd Q c equal to zero. 

3<j>/3P* = U,3TYVdP»+U 2 aLeV3P* 
^ + 3DU*/3P* = 0 (18) 

3<t>/fcQ c = U$TY*/dQ c +U 2 3Le*/3Q L 



where 



+ 3DU*/3Q C = 0 (19) 

3TY*/3P*< = (P*-MC>gB + Q* (20) 

3Le*/3P* = -ngB/b, Sjfr (2'U 

*£>U*/3P* = a ngBQyQ*/ (22)" 



and 



3P* 2 

3 2 <t> 



<0 



( 



3P 



*2 



)(- 



3"<fc 



: )-(- 



3 2 <t> 



3P* 3Q C 



(26) 



) 2 >0 (27) 



Economic Implications 

Suppose that the system is .in equilibrium so that 
equations (18), (19), (26>; and (27) are satisfied and P* 
= P, and suppose that there is then a shift in the 
undeclyjjn| conditions. The purpose of this section is to 
derive equations for the effect of changes in underlying 
conditions upon the equilibrium values of P, Q c , and the 
remaining quantities determined by P and Q c (Q, TY, 
Le, etc.). For example, suppose that the underlying 
condition that changes is the population-physician 
ratio. Mathematically, this means solving for dP/dn 
and dQ/dn. As another example, consider a change in 
the cost of malpractice insurance. Since this is basically 
^.a fixed cost, the effect of changes in malpractice 
^premiums is given by dP/dFC and dQ /dFC. 

For the purposes of illustration, consider a small 
change in n (the population-physician ratio). Taking the 
total differentials of ( 1 8) and ( 1 9) yields: 



3 : <t> 
3P* 

3 : <t> 

30: 



3 2 <t> 3 2 $ 



dQ + 



3 ; <t> 
3Q3P* 



dP* + 



3 2 <t> 
3Q 3n 



dn = 0 
(28) 

dn = 0 
(29) 



dP< 



and Cramer's rule can then be used to solve (of-^- and 
dO. 



dn 

dP 

dn = 

and 



do.. 

dn 



dn 

Setting P* = P in the resulting solutions yields: 



3Q C 3P* 



3P*3n 3P« 



3Q c 3n 



3 2 <t> 3 2 <t> 



3P* 2 3(£ ( ~3P*3Q C 



3 2 <t> 



—(30) 
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3 2 <t> 



3 2 <t> 



3 2 <t> 



3Q3n 3P*3Q C 3P*3n 3Q 2 



3 2 <t> 



3P* 2 3Q 2 



3 2 <t> g£± 2 . 
- (-rttrr^) 



(31) 



3£>*3Q 



Note that the denominator in (30) must be positive 
because of the second order conditions (given in (27)) 
necessary, to insure that the solution is a maximum. This 
means thai "the signs of dP/dn and dQ c /dn are 
determined by the sig»s of the numerators. 
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Equations fof the effects on P and Q c of changes in 
other underlying conditions' c^n be derived in a similar 
fashion. In* each case, the sign of the derivative is 
determined^ by the sign of the numerator. Thus the 
determination of conditions under which the numerator 
has a particular sign will provide insight into empirical 
estimates $f these derivatives. 

It has been found that the price of physicians' services 
is oftel^ positively correlated with the number of 
physician^ per capita jn an area, using changes in the 
population-physician ratio as an«example. This finding 
. dP. 

implies that — is negative (n is the inverse of physicians 

per capita) and is cited as evidence of target income 
pricing. If conditions exist under which the numerator 
of (30) is negative, these conditions will constitute an 
alternative explanation of the empirical result because 
targetincome pricing is no* built into this version of the 
model. , 



Maximization with Target Income Constraints 

Let us now suppose that the utility maximization 
process is constrained by target income pricing, which is 
interpreted as setting prices such that incomes obey 
some desired relationship in workload. In equation 
form: 

P = P 0 + f(Le-Le 0 ) (32) 
where f is some function with a non-negative first 
derivative f\ 

Viewed cross-sectionally, this implies that the lower 
the workload in an area, the higher the prices. P is 
assumed to be non-negative but small enough that in no 
case does income increase with leisure. Thus the two 
extremes are 1) prices equal over all areas (f'=0) and 2) 
incomes equal over all areas. 

This price constraint becomes relevant when it is 
exceeded by the unconstrained utility maximizing price. 
When this is the case, in the neighborhood of the 
constrained solution, physicians view their fees as fixed 
and the utility-maximizing conditions are given by (19) 
which sets Q t to maximize utility for any given price P*. 
In equilibrium, P* = P and P is determined by the 
target income constraint in (32). Thus the equations 
determining this point of equilibrium are (19) with P* = 
P and (32). Solving (19) and setting P* = P yields: 
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Note that 



a 2 <t> 



-2a 



3Q: • 3Q t : 



MC 0 ) - U : /b]^ 



<0 



(33) 



means that for all positive values of Q N the solu- 
tion is a maximum. " n - ' 



differentials and using Cramer's rule. For notqtional 
convenience, let us rewrite (32) and (33) as 

G = P - P 0 - f(Lc - Le 0 ) 
H = [t^P - MC 0 ) - U 2 /b] - ^JSl 
Then, for example: 



dP 

dn 
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-3P 



3H JH 
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3P 
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9Q, 



(34) 



(35) 



Npte that the second order condition no longer determines 
the sign of the denominator as it did in the unconstrained 
solution. f 



CONCLUSIONS 

The ultimate purpose of this research effort was to 
determine the relationships bfetween the parameters of 
the model and the signs of certain derivatives that relate 
to the target income hypothesis and the (foncept of 
demand creation. This information could then be used 
to interpret empirical results as to the signs of these 
derivatives by identifying the set of circumstances (i.e., 
parameter characteristics) under which the observed 
sign should be expected/ 

The process of identifying the determinants of the 
signs of these derivatives, requires a large amount of 
creativity both in terms of algebraic manipulation and 
in terms of making simplifying assumptions under 
which definite results are both possible and interesting. 
While the research time investecl/in this area produced 
progress in simplifying the overall problem, the results 
were not sufficiently complete to be reportable. 
Therefore, the final jconclusion of this paper awaits 
further research. 
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Economic Implications 

As with the unconstrained solution, these equations 
can be solved for the effects of changes in the underlying 
conditions upon prices, utilization, etc., by taking total 
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The Effect of Provider Supply on Price* 
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ABSTRACT U This paper develops the theory and provides some empirical tfests of an alternative 
to the target income model to explain why price levels for medical and other professional services can 
be positively related to the supply or providers of those services. This alternative theory, called the 
".increasing monopoly" theory, posits that firm-level demand curves may become less elastic as the 
number of providers in a market area increases. As a consequence, the income-maximizing price may 
well increase. " \ ^ H; 

The primary reason why fir m-level demand curves may become less elastic is that consumers will tend 
to have less accurate information about the price and quality of any provider the more providers 
there are. A model in which consumers obtain information from their friends on quality levels of t 
various providers is sketched, and it is shown that, as the number of providers increases, the average 
number of friends who use each provider, and consequently the average level of information, will 
tend to decrease. 

A framework for comparative tests of the target income and increasing monopoly theories^s 
constructed. In both theories, the measure of physician stock is assumed to be endogenous, so that 
2SLS estimation methods will be used. In contrast to the target income theory, the increasing 
monopoly makes price a function of the number of physicians in the market area rather than the level 
of the physician-population ratio. In addition, the increasing monopoly theory indicates that 
variables that are related to the extent of information flow in a community, such as the number of 
people who moved , should be related to price. 

Empirical tests are provided using data on primary physician fees in 100 large metropolitan areas , 
from the Mathematica telephone survey. Results 'are consistent with the increasing monopoly theory, 
in that the number of physicians in the market area and measures of information flow are significant. 
A target income specification provides a less adequate explanation of prices. 



INTRODUCTION 

When supply increases, price will fall. This predic- 
tion, an object of faith and of fact in most economic 
markets, may not hold in the case of physician and 
other professional services. The zero order correlation 
between physicians per capita and various measures of 
physician fees tends invariably to be positive. Multi- 

•Thc work upon which this repori is based has been supported in pari by 
grams from ihe Cenier for Health Services and Policy Research at North* cm crn 
University and the Robert Wood Johnson Foundation. Tryfon Bcafoglou lent 
invaluable service in assembling the data used in this paper. 
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variate regression analyses usually also find a positive 
and significant relationship (Fuchs and Kramer [3], 
Newhouse [7], Huang and Koropecky [6], although 
there is a notable exception (Sloan [11]). 

The explanation for these seemingly perverse results is 
usually a variant of the "target income" theory. In its 
simplest form, this theory postulates that professionals 
in an area have a target income to &hich they aspire. 
When supply increases, each provider prevents his 
income from falling by "creating" demand for his 
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services and by increasing his price along that new 
demand curve. An extended version of the theory, in 
Evans (2), drops the notion that there is a single target 
income, but hypothesizes that physicians are willing to 
substitute money income for diagnostic accuracy to 
some extent when supply increases. When income falls 
physicians produce less accuracy, shift demand curves 
out, and possibly increase price. As indicated by Sloan 
and Feldman [12] and as emphasized by Reinhardt [9], 
this extended target income theory is compatible with 
literally any relationship between physician supply and 
price. On thp-other hand, orthodox economic theory, in 
the sens^e oft prijjt or income maximization, is usually 
held to iirVry that price must fall as supply expands. 

In this paper we wish to discuss a model — what we 
call the "increasing monopoly" model in which a 
4 positive relationship between the price of primary care 
physician's services and supply is consistent with 
orthodox income or income-leisure utility maximization 
under the constraint of a consumer demanti curve. No 
recourse to a "demand creation" explanation is 
required. The model has been described in detail 
elsewhere by Satterthwaite [10]. The primary goal of 
this paper is to discuss an empirical application of the 
model. We begin with the presentation of a simplified 
(and * slightly different) version of the intuition 

J underlying the increasing monopoly model. We then 
develop some suggestions for empirical measurement of 
the concepts of the model. Next, we expand the 
empirical specification to consider the case of long-run 
equilibrium, in which provider (physician or dentist) 
stock is endogenous, along with several other 
important variables. Finally, we adapt both the 

. increasing monopoly model and the target income 
model for use with some empirical data on primary care 
physician prices, and present some empirical estimates 
for each model. 

The results we obtain are striking. For the data 
analyzed (a cross section of primary care physician fees 
in 92 large Standard Metropolitan Statistical Areas 
[SMSA] in the early 1970s), the results are consistent 
with the predictions of the increasing monopoly model 
and inconsistent with the target income model. These 
results .suggest that, contrary to the current 
conventional widsom of consumer powerlessness within 
the medical care market, consumers, through their ^ 
choices of which physician to patronize, significantly 
constrain the pricing decisions of primary care 
physicians. In particular, within those SMSAs where 
information about competing primary care physicians 
appears to be relatively good, the prices the physicians 
charge tend to be relatively low. 

THE EFFECT OF THE NUMBER OF SELLERS ON 
PRICE IN A MARKET WITH UNCERTAIN QUALITY - 

y TVledical care is a service about which consumers have 
substantial, uncertainty. They appear to be uncertain 
about both price and quality. In a previous paper 
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Satterthwaite [10] showed that, when there is 27 
uncertainty about the quality of care provided by "** 
various sellers, it is possible for an increase in the 
number of sellers to result in a price increase. Two ideas 
underlie this conclusion. First, the market for seller's 
services is appropriately modeled as monopolistic 
competition. Second, and of, fundamental importance, 
consumer information, and consequently the degree of 
certainty about other sejjers' quality levels, may 
decrease as the number of sellers mcreases. As_a result, % 
an increase in the number of sellers" may cause the 
demand curves facing individual sellers to become less 
elastic and cause each seller's equilibrium price to rise. 
In what follows we develop a simplified, less formal 
version of this model and derive similar conclusions. 

Consider an individual with a von Netfrnan- 
Morgenstem utility function 

U = U(X,2i. /\ 

Assume that the good X cata be purchased at a price of 
unity, and that good Z cafVonll be/purchased in a 
"bundle" at a price P. Each D^ver bjflys one "unit" or 
bundle of the good, but the yratuy of the good is 
variable. We capture the nopprf of variable quality by 
supposing that diffece*rt*Sel!ers provide varying amounts 
of Z in their bundles. Thus, if seller i charges P' and 
provides a bundle with Z' units in it, and if consumer & is 
currently buying from seller i; the consumer's utility is 
given by 

IP* = U a (Y-P', Z). 

Assume that each consumer knows the level of Z 
provided by his current seller with certainty. Further 
assume that for a seller j other than his current seller, 
the consumer knows P J with certainty, but knows Z j 
imperfectly,' i.e., has a subjective probability 
distribution F a (Z') over Z j . An equilibrium occurs when, 
for every consumer a, every current seller i, and for 
every other seller j: 

U ai ^/U a (Y-P\Z j )dF(Z j ), 

i.e., the utility of continuing to patronize seller i exceeds 
the expected utility of patronizing any other seller j. 

The subjective probability distributions F a (Z J ) depend 
on the information that persoflfefcas about any seller j. 
It is assumejl that, for any seller j., EU ai is greater, the 
more information that a has about* j. That is, 
information reduces risk-averse person a's uncertain^ . 
and so, on average, increases his expected utility if he 
were to purchase from j. Of course, it may also change 
his ranking of various sellers, but that is not critical 
here. 

What determines the extent of consumer information 

about any seller? Our assumption is that the consumer 

gets information about physician-sellers by asking his 

friends about their experience with the several sellers 

within their community. For the simplest possible 
* 

^Strictly speaking, this assumption requires that information leave the mean 
of Z unchanged while reducing its ••spread/ 1 Since information can take many , 
forms, this assumption may not hold exactly. t 
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model, assume that each consumer contacts N friends to 
obtain information about the quality levels of various 
providers, and feach friend only reports on* his 
experience with his current physician. If we define a unit 
of info^g^tion to be the information a single friend 
reports about his physician, then, on average, the 
consumer obtains from his N friends N/M units of 
information about each of the M providers. 
S The question of interest is:, what are the comparative 
static effects of increasing M on the price of providers' 
services? Clearly an increase in M decreases N/Tto and 
consequently reduces the average amount of 
information the consumer has about each 'provider. 
Consider an individual who, prior to the increase in M, 
was just on the matgin between staying with his current 
provider i and switching to his next best alternative, 
seller j. Prior to the increase in M, any finite rise in.his 
current provider's price would have caused this 
consumer to switch. After the increase in provider 
stock, however, this individual will have a strict 
preference for his current seller compared to any 
alternative. Specifically, let FJ(Z.) represent the 
consumer's initial subjective probability distribution, 
and F'fZj) the distribution after the increase in M. On 

• average, for any seller j other than the consumer's 
current seller, the consumer's information levels will 
have changed in such a way that 

J U a (Y-P\ ZOdFyZj) >/U a (Y-F, Z j )dF^(Z.)., 

As a result, aftrfr the increase in M, the seller i's price 
can rise and yet the consumer will not switch to his next 
most preferred alternative, seller j; the demand facing 
the seller will therefore be less price elastic. Income- 
maximizing providers will be able to respond to this less 
elastic demand by raising their fees. The effect of 
increasing stock can be * to produce a new 
monopolistically competitive equilibrium with higher 
prices. s 

This conclusion is robust under changes in the 
assumptions. For example, if the consumer is permitted 
to vary the number of friends he asks for advice, the 
> same result will follow. If the "cost" of asking a friend 
about his experiences given, then the effect of increasing 
M is to reduce the average amount of information that a 
given number of friends' reports can produce about 
each seller's quality. This, in effect, raises the price of 
obtaining a unit of information about any particular 
seller. This increased cost of obtaining information will, 
after M increases, lead the consumer to ask fewer 
friends, and thus lead to a lower equilibrium level of 

* consumer information. The argument then proceeds 
exactly as above to the conclusion that an increase in M 
can cause an increase in equilibrium price. 

TOWARDS EMPIRICAL ESTIMATION 

The foregoing model, which we shall call the 
"increasing monopoly" model, makes average provider 



price a decreasing function of N/M or, more 
conveniently, an increasing function of M/N. Note that 
M/N is just the number of sellers per information 
source that a buyer uses. In empirical application to the 
markets for physicians' and dentists' services,"^ 
reasonable empirical approximation of this theoretical 
concept would be the number of physicians or dentists 
in the buyer's market area divided by the number of 
friends that he has available to consult. . 

Before we discuss what empirically measurable 
variables might correspond to these concepts, it is useful 
to contrast this empirical implication of the increasing 
monopoly model with that of the target income or 
extended utility maximization model. The latter model 
is consistent with a positive relationship between 
providers per capita and price. (It is also consistent with 
any rfther relationship, as Reinhardt [9] has noted.) 
4 With demand held constant, increases in the number of 
providers will reduce provider workloads, which will in 
turn reduce money income unless price is raised, Note 
that this qualitative prediction is independent of the 
number of providers in the market area; it holds equally 
well if the number of physicians or dentists in an area 
increases from one to two as if it increases from 1000 to 
2000, population held constant. Only the ratio of sellers 
to population is relevant. 

The increasing monopoly approach, on the other 
hand, makes price a function of the number of 
sellers, and not just of their relationship to population. 
In this view, if there are 4 sellers in an isolated town, 
price will be low compared to an area in which there are 
many physicians, even if both areas have the same 
provider-population ratio. With market area population 
held constant, of course, the two measures — number 
of sellers and sellers per capita — will be perfectly! 
correlated. Even if market area population varies over 
observations, there is still a tendency for correlation. 

Empirical testing therefore may yield results 
supporting both models because the critical variables — 
number of sellers in the market area and sellers per ^ 
capita — are correlated. They are not perfectly 
correlated, however, so if both models "work" in the 
sense that the number of sellers and the number of 
sellers per„ capita have statistically "significant 
Coefficients of the predicted sign, then it may still be 
possible to determine which works better. "Better" here 
is defined in terms of explanatory power and in terms of 
the significance of other variables that one model 
suggests and the other does not. 

There is an important additional difference in the way 
in which each of the two model* could , be tested 
empirically. The sellers per capita variable required by 
the target income model is directly measurable, but the 
sellers per information source variable (M/N) of the 
"increasing monopoly" model is not directly observable 
' with available data. The remainder of this section, 
therefore, proposes a set of proxy variables that can be 
used in the estimation procedure as substitutes for 
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M/N. Consider first proxies for the numerator, M, 
which js the number of sellers in the average consumer's 
market %rea. In all but smaller, isolated cities, a 
consumifi\ market area will be only a fraction of the 
geographical area of the community in which he is 
located. For example, a west-sider only considers west 
side aro£ down-town physicians, but not east side 
physicians. Consequently, except for small cities, the 
total number of sellers in the area will not be a suitable 
measure of M. The simplest Case for which a proxy 
measure for M could be obtained would be if travel cost 
per mile is thesame in all communities in the area, if 
consumers seek only sellers who can be reached at a 
given travel cost from their homes, and if in each 
community population is distributed at uniform density 
over the community's land area. These conditions 
would imply that the number of sellers in a consumer's 
market area is proportional to the number of sellers per 
unit area in the community? 

This simple case is not likely to correspond to reality. 
Travel time per mile does vary from city to city, and 
sellers in the downtown area (if the city has a defined 
downtown) may be accessible to all consumers while 
suburban sellers are not. For example, consumers in a 
congested city with high travel time and no well defined 
downtown would tend to choose their physician from a 
small market area. Variables that appear, a priori, to be 
related to travel time and community geography 
(existence of a downtown) are the fraction of the 
workforce that takes public transportation to work and 
the population density. These variables, when combined 
wjth measures of the number of sellers per unit area, are 
reasonable candjdates to be proxies for the M term of 
the unobservable variable M/N. 

Consider now the denominator, N, w^ich is the 
number of information sources a consumer is likely to 
consult when searching for a seller. Given a market 
area, the number of information sources can be 
approximated by the number of friends or contacts an 
average consumer has and the frequency of his contact 
with those friends. Direct measures of these variables 
apparently do not exist, but it is plausible to assume that 
consumers in stable communities will tend to have more 
friends and more frequent contact with them. Making 
friends and contacts will ordinarily require some time 
after a person has relocated into a new community. 
Thus our hypothesis is that N is inversely related to 
measure of population growth and turnover (e.g., the 
proportion of people whb did not live at the same 
address five years previously). Similarly, social 
instability variables, such as the proportion of 
households headed by women, may be related to N, 
since family instability may reduce the family's social 
contacts with nonfamily members. 

Consequently, to compare the two models, we 
estimate a price equation for th^increasing monopoly 
model using the proxy variables described above, 
estimate a price equation for the target income model 



using sellers per capita as the critical variable, arifi 
compare the/ results in terms of significance and 
explanatory power. There are, of course, other demand 
and supply influences on price. Variables to measure 
their influences are introduced in the next section. 

SPECIFICATION OF THE TWO MODELS f 

Up to tjlis point, the discussion has been limited to 
consideration of the pricing behavior of given numbers 
of- sellers under the competing hypotheses of the 
increasing monopoly and target income theories. To 
ensure that the price equations of each of the mpdels^are 
econorrjfetrically identified and to choose the 
appropriate exogenous variables and estimation 
techniques, it is necessary to present complete models in 
which the hypothesized pricing behavior takes place. In 
particular, we need to be concerned about whether 
sellers' location and hours of work variables should be 
treated as endogenous. If they might reasonably be 
treated as the result of endogenous seller choices, then 
the appropriate . estimation technique for the price 
equation may need to be based orv a simultaneous 
equations approach. Table 1 provides a list of the 
variables that will be used in our discussion of the two 
models. 

Table 1. List of Variables 



Endogenous variables: 

P = seller's unit price 
MD = number of physicians per square mile 
MP = number.of physicians per capita 
H = weekly hours available per seller for non- 
emergency care 
Q = quantity of services per unit time provided by 
each seller 

Q* = quantity of services demanded per capita 
D = extent of seller's discretionary influence on 
demand 

Exogenous variables: 1 , 

MA = variables measuring the size of a typical 

consumer's market area 
IS = variables measuring the number of information 

sources available to a typical consumer 
W = prices of non-physician inputs 
A = measures of community attractiveness to 

physicians /\ 
Y • = variables that influence per capita demand for 

medicat-care 
CL = cost-of-living index 
PD = population density 



Increasing Monopoly Theory 

Table 2 lists the equations of the increasing monopoly 
theory. The number of sellers in a community results 
from sellers* locational decisions. As described by 
equation Ityll, the number of sellers per capita in a 
community (MP) is a function of the price per unit of 



Table 2. Increasing Monopoly Model Specification 

\ : 

Equation 

Number Specification if 



IM1 

IM2 

IM3 

IM4 ' 

IMS 

IM6 

. Exogenous 
variables 

Endogenous 
variables 



f^P.Q.HAW.CL) - 
f 2 (MD,MP,IS,MA,W,Y,CL) 
f 3 (MD,MP,IS,MA,W,Y,CL) 
f 4 (P,H,Y,CL) 
Q*/MP 



urn 

p 

H 
Q* 
Q 

MD e IvlP/PD 



A,W,CL,IS,MA,W,PD 



MP,MD,P,H,Q,Q* 



services (P) and the average quantity per unit of time 
that each physician can sell at' that price (Q). Together,* 
these two variables determine each provider's gross 
income. His net money income per hour then depends 
on the number of hours he is available to serve non- 
emergency patients (H), and the prices of inputs he 
buys, measured by a wage index (W), and a cost-of- 
living index (CL). Finally, and very important, location 
depends on real income which will vary with the 
attractiveness (A) of the community as a place to live. 
Thus one's locational decision depends on money 
income potential, which lis described by the variables P, 
Q, H, W, and CL, and on the attractiveness of the 
location. Attractiveness, in turn, depends on the 
community's geographical setting, its climate, its air 
quality, and the quality of its public services, especially 
primary and secondary education. *" 

Equations IM2 and IM2 describe the seller's decisions 
on the competitive variables that he controls: the price 
(P) that he charges and the number of hours (H) that he 
is available to pfetients. 2 Note that H measures not 
only the time the seller actually works, but also idle time 
he spends waiting for patients, either in the officer or 
"on call." The increasing monopoly^ theory 
hypothesizes that the seller chooses these control 
variables by maximizing his real income, given local cost 
conditions and given the firm-level demand curve he 
faces. The position and shape of that demand curve 
depend in turn on local competitive conditions, 
described by seller density per unit area (MD), variables 
determining the size of each consumer's market area 
(MA), variables proxying the number of information 
sources in each market area (IS), and determinants of 
the overall level of demand in the market area (Y, MP, 
and CL). Under \he assumption of marginal cost (within 
which the opportunity cost of the physician's foregone 
leisure is implicitly 'included) increasing, price will tend 
to be negatively related to physicians per capita (MP), a 



*A more general fqrjnulation of the model would allow the provider to choose 
the length and quality of visit. he provides. Nevertheless, since the data used did 
not permit us to take this into account, specifying a more general and complete 
model than we specify here would only add complexity, not substance, to our 
analysis. 



prediction which is in contrast to that of .the target 
injrome model, which permits a positive relationship. As 
above, local marginal costs are ijieasured by input prices 
(W) and the cost-of-living index (CL). 

Equation IM4 describes how consumers respond to 
these seller decisions. The quantity each buyer demands 
per unit time is a function of the price charged (P), the 
hours sellers are available to non-emergency patients, 
(H), and the aggregate level of consumer demand (Y). 
Both consumer income and insurance coverage would 
also be expected to influence the level of demand per 
capita. Per capita demand is then related to per seller 
demand by the identity IM5. Finally, equation IM6 is an 
identity specifying the relationship between MP and 
MD. 

In general form, this system is similar tfc that 
suggested by Fuchs and Kramer [3], but with^ three 
major differences. First, the markets explicitly treated 
as one in which individual sellers have monopoly 
power rather than, as in Fuchs-Kramer, as one in which 
physicians are price takers. That is, in our model (and 
generally in reality), each seller can set his price, but 
cannot sell as much as he wants at that price. Second, 
variable* which describe firm-level demand curves are 
explicitly^^icluded. Finally, differences in input prices 
are taken iifro account in explaining location and price. 



The Target Income Theory 

The specification of the modified target income 
theory, as described by Sloan and Feldman (12), Evans 
[2], and Pauly [8], is given in Table 3. This theory 
differs from orthodox pricing theories in assuming that 
sellers are only partially constrained by a given 
consumer demand function. Sellers are assumed to be 
able to induce buyers to purchase more, from each seller 
and in total, at a given price. However,, this inducement 
or demand creation, requires some |eduction in the 
accuracy of information provided by the seller, and 
such reduction has a utility cost to the seller. While there 
is probably s^me upper limit to the extent of possible 
demand creation, within that limit sellers have 
considerable discretion over the money income they 
receive. Higher incomes do, however, have a cost in 
terms of* greater manipulation or distortion of 
information provided (explicitly or implicitly) to 
patients, and such manipulation has a psychic cost to 
the provider. 

Equation Til therefore makes the locational 
decisions of providers depend on real money income, 
hours of work (H), community attractiveness (A), and 
the amount of demand manipulation (D) that sellers in a 
community typically must perform in order to earn such 
an income.. As in the previous model, real net income 
depends on price (P), quantity sold per week (Q), the 
hours that the physician is available for non-emergency 
care (H), and community attractiveness (A); 

Equations TI2, TI3, and TI4 describe how the seller 
mafximizes his utility, given the loose market constraints 



that are hypothesized by this theory. A seller's price, the 
degree to which he influences demand, and the hours he 
is available for service are functions of the relative 
supply of sellers (MP), the determinants of per capita 
demand (Y), and the costs of inputs (W and CL). 
Finally, equations TI5 and TI6 despribe per capita and 
firm-level consumer demand. The specification is the 
same as in the increasing monopoly model except tftat 
demand from any seller also depends on the seller's level 
of discretionary activity. 

Table 3 

Extended Target Income Model Specification 



Equation 
Number 


Specification 


TI1 
TI2 
TI3 

TI4 < 

TI5 

TI6 


MP = f^P.Q.HAW.CL.D). 
P = f 2 (MP,W,Y,CL) 
H = f 3 (MP t W,Y,CL) 
D = f 5 (MP,W,Y,CL) 
Q* = f 4 (P,H,Y,CL,D) 
Q sQ*/MP 


Exogenous 
variables 


A.W.CL.Y 


Endogenous 
variables 


MP,P,H,Q,Q\D 



Identifiability and Estimation 

With the exception of Til and TI5, all equations in 
both models are identified according to the order 
conditions of identifiability. 3 Data limitations prevent 
us/from estimating each complete system of equations. 
In particular, we will only be able to estimate the price 
equations. In the IM model, both MD and MP, which 
/appear in the price equation, are endogenous. 
/ Consequently, the use of ordinary least squares (OLS) 
' gives biased and inconsistent estimates, and a two-stage 
estimating procedure (2SLS) is therefore to be 
preferred. Similarly, in the Tl price equation, MP is 
endogenous. In the empirical results which follow, we 
11 shall therefore present estimates obtained by using 
2SLS. OLS estimates are presented for comparison. 



VARIABLE DEFINITIONS AND DATA SOURCES 



The data for which we lrave estimated the price 
equations of both the increasing monopoly model ahd 
the target income model are a cross section of 100 of the 
largest SMSAs in the United States. 4 The independent 
variable is an index of the fee charged for a "routine: 
office visit" from a primary care physician. This is an 
appropriate and tractable set of prices to use for testing 
the two theories because insurance coverage, excepting 
Medicaid and Medicare, is uncommon. This fee 



ihc exogenous variables Y. A. and W are each vectors wiih sufficient 
numbers of components, then Tl 1 and T 15 are also identified. 

4 Absencc of data on some variables reduced the final sample size slightly, to 92 
cities. Seven cities in New England, plus Flint. Michigan, were deleted. 



(Table 4. Variable Names, Descriptions, and Sources 



Endogenous Variables 



P1973 



MDPCM2 



MDPCPC 



Price index for routine office Mathematics, Inc. 



visit to a primary care 
physician, 1973 
Primary care physicians per 
square mile of urbanized 
area, 1970 



Primary care physician per 
capita, 1970 



telephone survey 

American Medical 
Association Survey 
and County and 
City Data Book, 
1972 (CC72) 
AMA survey and 
CC72 



Exogenous Variables 



Consumer Information (in addition to MDPCM2) 
FEMH Percent of families that have CC72 

female heads, 1970 
MOVED Percent of housing units 

occupied by residents who 

moved into unit during 1965- 

1970 

PUBTR Percent of workforce using 
public transport to reach 
work, 1970 

Demand Determinants 

FAMINC Median family income, 1970 

AGED Percent of population 65 or 
r over, 1970 

KIDS . Percent of population under 
5, 1970 ^^^^ 

BLACKS Proportion of population that 
is black, 1970 

SCHOOL Median years of schooling for 
those 25 and over, 1970 

PAFDC Percent of population receiv- 
, ing aid to families with depen- 
dent children 

Proportion General Practitioners 
GPMDPC Proportion of primary care 
' ' physicians who are general 
practitioners, 1969 

Attractiveness of SMSA 



CC72 



CC72 



CC72 
CC72 

CC72 

CC72 

CC72 

CC72 



ATT 

PROFMAN 



LOCGOV 



Hotel expenditures per 
capita, 1907 

Percent of workforce who are 
professionals or managers, 
1970 • 

Per capita direct, general 
expenditures by local govern- 
ment, 1967 



Other Variables 



W 

POP 

ADJDEN 



CL73 



Average industrial wage rate 
for production workers, 1967 
Total population, 1970 
Population per square mile 
within the urbanized area of 
the SMSA, 1970 
Cost of living, 1973 % 



AMA survey 

CC72 
CC72 

GC72 

CC72 \ 

CC72 
CC72 



Bureau of Labor 
Statistics 



35 



information was collected by telephone survey in 
November and December 1973. Data regarding the 
number of primary care physicians per square mile and 
the number of physicians per capita in each SMSA were* 
obtained from an American Medical Association survey 
of physicians done in December 1969. The other 
variables used, which describe each SMSA's economic, 
social and demographic characteristics, were obtained 
from the County and City Data Book, 1972. With a few 
^exceptions, ajl data used from it are based on the April 
1970 United States Census of Population. Details of the 
variables and their sources are as follows. Table 4 
summarizes these details; Table 5 lists the means and > 
standard deviations of all variables. \ 



Table 5. 

Means and Standard Deviations of Variables 



Variable 0 


Mean 


Standard 
Deviation 


P1978 


-.8.45 


.1.21 


MDPCM2 


1.48 


• 79 


MDPCPC 


.0004 


.0001 


FEMH 


11. 


1.9 


MOVED 


53. 


7.5 


PUBTR 


7,0 


7.1 


FAMINC 


1,002. 


122. 


AGED 


9.1 


2.4. 


KIDS 


as 


* .71 « 


BLACKS 


12 


,087 


SCHOOL 


12. 


.4 


GPMDPC . 


.50 


.11 


ATT 


3.2 


2.2 


PROFMAN 


24. 


3.4- 


LOCGOV 


243. 


70. 


W 


3.0 


.47 


pop y 


1,176,870. 


1,626,960. 


ADJDEN 


3,203. 


.1,233. 


PAFDC 


5.0 


1.8 



*Some variables are scaled; e.g., FAMINC. 



Price of Primary Care Physicians' Services 

Data on primary care physicians\fees were obtained 
from Wooldridge's reporj [14, Table 2A] on a telephone 
survey of physicians* offices in 100 large SMSAs that 
Mathematica, Inc., conducted inVDecember and 
November 1973. Wooldridge in her report li$ts for 100 
large SMSAs weighted averages of the prices that 
surveyed general practitioners, internists, and 
pediatricians reported themselves as charging for a 
routine office visit in November and December 1973. 
The weights used in constructing the average for each 
SMSA were the relative proportions of general 
practitioners, internists, and pediatricians actually 
occurring in that SMSA. 

Primary Care Physicians Per Capita and Physicians 
Per Square Mile 

The total number of primary care physicians in each 
metropolitan area as of December 31, 1969, was 



obtained from American Medical Assdciation data [4, 
^able 7]. Specifically, those data listed by metropolitan 
area both the number of office-based general 
practitioners and the number of office-based medical 
specialists; the sum of these two figures provides a 
measure of the number of offic£M»sed primamcare 
physicians. This sum, of course, includes a cylain 
number of physicians, such as psychiatrists, who are 
office-based medical specialists but who da not deliver 
primary care- 
Offsetting this bias, to some degree, are those surgical 
specialists and other hospital-based physicians who 
deliver some primary care. 

The number of primary care physicians per capita 
(MDPCPC) was obtained by dividing the estimates of 
the total number of primary care physicians by the 
SMSA's total population (item 3, Table 3, County and 
City Data Book, 1972; abbreviated (13, T3, 13) 
henceforth). The number of primary care physicians 
(MDPCM2) per square n|jje within the urbanized parts 
of each SMSA was. calculated by multiplying the 
primary care physicians per capita (MDPCPC) by the 
population density of the SMSA within its urbanized 
subareas (ADJDEN: 13, T4, 1204). 3 The population 
density within the urbanized subarea of each SMSA was 
used instead of the population density within the entire 
- SMSA because the geographical boundaries 1 of an 
SMSA often include large amounts of rural land, since 
SMSAs are defined in terms of counties. Urbanized 
areas, however, are defined , in terms of a certain 
thickness' of settlement [13]. Conseqtafftly, the 
urbanized population density gives a>fiuch better 
estimate of how heavily population wTTfiin an SMSA is 
concentrated than that provided by the overall SMSA 
population density. 6 In addition, adjusted population 
density within the urbanized area (ADJDEN) was 
entered explicitly, since this variable may proxy 
differences in travel time or. cost and hence the size of 
the market area. 

Consumer Information Proxies r 

According to the increasing monopoly model 
. developed above, price, is inversely related to the degree 

In sonic cases, there is not a one-to-one correspondence beiween SMSAs and 
in hani/cd areas. For example, the Los Angeles- Long Beach urbanized area is 
composed of parts of the Los Angeles-Long Beach SMSA, the Anaheim-Santa 
Ana-Garden Grove SMSA, and the San Bcrnardrno-Rivcrside-Ontario SMSA. 
Therefore, the adjusted density (ADJDbN) value used lor the Anaheim-Santa 
Ana-Garden Grove SMSA was lljc density value listed for the Los Angeles- Long 
Beach urban i/cd area because no separate urbanized area is defined for that 
SMSA. A separate urbanized area (the San Bernardino-Riverside urbanized 
area) is defined within the San Bernardino- Riverside-Ontario SMSA; therefore, 
for that SMSA the density value for that latter urbanized area was used. 

^Somc SMSAs included within the data that we used have. essentially 100 
percent of their poputafions within areas classified as urban, white others have 
only 50 percent of their populations within areas classified as urban. 
Consequently. MDPCM2, as defined above, may not be a^good measure of 
population density within those SMSAs where the percent of urban population is 
relatively low. To check the importance of this, (he increasing monopoly model 
was estimated using only those SMSAs having populations that area at least H5 
percent urban. The results using this subset of the data were essentially identical- 
* to the results reported on Table f>. except that the i values were smaller because 
ol the substantially smaller sample si/e (N = 56 instead of N = 98). 



of consumer information and directly related to the 
degreeof consumer ignorance. Proxies for the degree of 
consumer ignorance are physician density (MDPCM2) 
as defined above, the percent of families that have a 
femalyfiead [FEMH: 13, T3, 151], and the percent of 
>Qccu^ied housing units whose occupants had moved 
into the unit during the preceding five years (MOVED: 
13, T3, 193]. Additionally, the proportion of workers 
who used public transit to reach their jobs during the 
week preceding the census (PUBTR: 13, T3^ 148] may be 



an indication of consumer mobility within the SMSA, 
i.e., a high proportion of workers using public transit 
may indicate that travel speed in the SMSA is low. 
Consequently it may be an imperfect, inverse measure 
of the real extent of the area in which the typical 
consumer shops for a provider. In addition, PUBTR 
may also embody information about the SMSA's 
geographical configuration. The rationale for each of 
these variables was discussed above, under "Towards 
Empirical Estimation. " 



Table 6. Price Equation Estimates: 
Increasing Monopoly Model 



Estimation 
Procedure 



Variable 



OLS 



Regression Coefficients 
(1 statistics in parentheses), 
T - 2SLS - 



-Logarithms of Monetary Variables- 



MDPCM2 


/12.61 


4.24 


.552 


.753 


1.95 




(3.7U 


(2.58) 


(2.72) 


(1.10) 


(0.60) 


ADJQEN 


-.0009 


-0016 


-.0021 


-.0003 


-.0008 




• ' (-2.54) 


(•2.11) 


02.24) 


(-1-05) 


(•0.60) 


FEMH 


.22 


.23 


.032 


.087 


.22 




(2.42) 


(2.38) 


(2.50) 


(1.08), 


(0.60) 


MOVED # (/ 


.086 


.09Q 


.011 


.024 


.044 


(7.19)' 


(6.58) 


(6.32) 


(0.97) 


(0.55) 


PUBTR 


J04O 


-.050 


-.006 V 


.004 . 


.019 




(-2.36) 


(-2.38) 


(•2.26) 


(0.37) 


(0.45) 


FAMINC or 


.00273 


:0035. 


.49 


.87 


3.94 


In FAMINC 


(2.17) 


(2.24) 


(2.41). 


(0.73) 


(0.52) 


AGED 


.11 ' 


. .10 


.009 - 


-.020 


-.005 




<.."' (2v11) 1 


. d-85) 


(1 29) 


(•0.30) 


■' (-0.32) 


GPMDPC 


•1.8 


' -2. 1 


-.28 


.040 


-.081 




(-2.20) 


' (-2.34) 


(2.39) 


(0.09) 


. (-0.07) 


Wor 


Tei V; 


.69 


.26 


.57 


. 87 


In W 




12 68) 


12 66) 


M 17) 




T>AFDC 


-.012 


.017 


.004 


-.011 ' 


-.037 




(-0.22) 


(0.26) 


(0.44) 


(•0.34) 


' (-0.38) 


BLACKS 


-.483 


-1.66 


-.315 


V.1/34 


;6.37 




(-0.35) • 


(..91) 


(-1.40) 


* 4.0-50) 


(•0.46) 


SCHOOL 


-.20 


-.38 


-04 


'"' -.11 


•39 




(-0.71) 


_ ... , : r (i» i2) ; 


(0.94) , 


(0.44) 


(•0.42) 


MDPCPC 


-9320 


•17270 


-2533 


, -4803 


•1315.3 




(-3.28) ' 


(-2.31) 


... * (274) > 


(•1-05) 


(-0.63) 


CONSTANT 


6.51 


* 11.9 


.154 


-1.47. . . o 


•16.8 ; V:£ 




(1.49) 


(1.82)^ 


(0.11) 


(-0.27) : . , v 


- (0.46) ' ." 


CL73 










-3;92\ 












(•0.51) X 


N 


92 


92 / 


92 


29 


29 ^ 


R 2 (Adjusted) 


.697 










DEP 


* P1973 


U P1973 


In 1973 


' lnP1973 


lnP1973 


VAR 




* 








Excluded, exogenous 




.SCHOOL 


SCHOOL 


■ SCHOOL 


SCHOOL 


variables used in 




ATT 


ATT 


ATT 


ATT , ,. 


, first stage of 2SLS 




PROFMAN 


PROFMAN 


PROFMAN 


PROFMAN 






LOCGOV 


LOCGOV 


LOCGOV 


LOCGOV 






POP 


POP 


POP . 


POP 



ERIC 



S 
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Industry Demand Determinants 

Both the target income model and the increasing 
monopoly model : predict that the overall level of 
demand for medical care in the SMS A is likely to affect 
the pricing decisions of providers. The five variables 
that are included in the analysis becauy they - are 
determinants of the aggregate demand for medical care 
within each SMSA are: median family income 
(FAMINC: 13, T3, 158], percent of population over 65 
(AGED: 13, T3, 114], percent of population ^nder 5 
[KIDS: 13, T3, 112], proportion of population that is 
black [BLACKS], percent of persons receiving benefits 
trom the aid to dependent children prograijMand 
eligible for Medicaid) (PAFDC: 13, T3, I72TTand the^ 
median years of schooling completed by persons 25 
years old and over [SCHOOL: 13, T3, 124] . 7 These 
Variables, especially KIDS and SCHOOL, may also be 
determinants of thpjevel.of consumer information, but 
a priori, their primary effect woulcl appear to be on 
aggregate demand. , 



Proportion of General Practitioners 

The price data used, as described . above, are a 
weighted average of general practitioner fees, interest . 
fees, and pediatrician fees. Since general practitioners 
tend to charge lower fees" than primary care medical 7 
specialists it is important to control for the proportion 
of primary tiare physicians who are general 
practitioners; This variable (GPMDPC) was calculated 
by dividing the number of office-based general 
practitioners [5, Table 7] by the total number of primary 
cafe^pbysicians as defined above. 

Other Variables vx . 

Input prices may affect prices prima^Pbare physicians 
charge. The one measure of input prices used was the 
average hourly industrial wage in the SMSA (W).* 
Providers' location decisions are affected r by the 
SMSA's attractiveness as V place to, live ahd work. 

, Fuchs [4] has suggested that hotel receipts per capita 
(ATT) within the 3 MS A is a reasonable indicator of 
attractiveness. 9 The" idea is that people visit relatively 

^ attractive cities (and- spend? money on hotel 
accommodations) more often* than relatively 
unattractive cities. Other variables that influence the 
attractiveness of a city are the pertfcrit of the labor force 
that are professionals or managers [PROFM AN: 

7 B1.AC'KS was calculated by dividing ihe number bl'; Negroes in the SMSA 
]I3, T3. 1 10] by the toiaf population 1 13. T.V 

8 W was calculated by dividing total wages tor production workers in l%7 [13. 
T3^I281 by the total man-hours lor production l workers in l%7 (13. T3. 1127). 
These data are based on the 1967 Census of Manufacturers. 

^ATT was calculated by (a) multiplying total receipts for selected service 
establishments [13. T3. by the percentage of those receipts (hat were 
collected by hotels, motels, and-camps (13. T3. 1154} and (b) then dividing by 
total population (13, T3. 13}: These figures arc based on the 1967 Census of 
Business. .!'•*'• *■■'. • '■ 1 . \ , 

4 0 , *. ; "i:v.*r; 

!( h"he primary source for LO^TGOV was rtie Census, of Oo^uuvniy 



13, T3, 145] and the per capita, direct general 
expenditures by local government in 1967 [LOCGOVr 

14. T3, 11091.!° 

Missing Data 

Reliable measures of the comparative cost of living in 
the full sample of SMSAs do not exist. There are cost- 
of-living indexes for 29 of the 92 SMSAs in our sample; 
however, "an analysis of these data, to be discussed ' 
befcw, suggests that omission of this variable does not- 
lead to serious specification error. . • 



<^7 Cm 



EMPIRICAL RESULTS 

Specification of the Regression Equations 

As discussed above under "Specification of the Two 
Models,** the measures MDPCPC and MDPCM2 of 
physician stock are likely to be endogenous. Therefore > 
the price equations for both models are estimated using 
2SLS. OLS estimates are also included in Tables 5 and 6 
for comparison. ' * 

The. variable GPMDPC, the proportion of primary 
care physicians, is classified as an exogenous variable in 
all the 2SLS regressions. In a more complete rttodel it 
would be endogenous because the comparative levels of , 
general practitioner fees versus medical specialists' fees 
gerierally might affect the relative numbers of general 
practitioner^ and medical specialists who practice in a 
SMSA. In this model, however, GPMDPC is correctly 
considered exogenous because the price in<4gx that is 
used as the dependent variable i$ a weighted average of 
general praetittph.erandpntn^ry care medical specialist 
fees.;.tph5equWtiy» high values for the 'index in a . 
particular SMSA do hot'eprivey information about the 1 
differential attractiveness of that $MSA to general 
practUionfers and ip specialists. A high value of P only 
means, ceteris paribus, ; t}iit on .average the SMSA is 
attractive to primary care physicians as a group. 

Increasing Monopoly theory 

Table, 6 presents ' the regression results for the price 
equation of the increasing monopoly model. These 
results are consistent with the increasing monopoly 
mpdel. Specifically, the variables that relate to 
cbhsurrfer 'information levels (MDPCM2, FEMH, 
MOVED; PUBTR and ADJDEN) all have the expected 
sig$ and ar^e Significant at the 5 percent level. The 
negative sigjri on ADJDEN is consistent with the view 
that corisurriers who are prevented by high travel costs 
from using a lafge narnber of different physicians will 
have; better information on the smaller^tiumber of 
physicians . they do use. This "smalP^/number is 
apparently large^enoUgh, and there is apparently enough 
of a linkage between market areas in a metropolitan 
jarea, to .avoid oligopoly effects on price. Additionally 
^the variables that relate to aggregate industry; demand 
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all have easily i'nterpretable coefficients. For example, 
the percent of the population under 5 years of age has a 
significant,, negative coefficient while the percent of the 
population 65 and over has a significant positive 
coefficient. The negative sign of the former coefficient 
may reflect that pediatric office care tends to be ' 
uninsured and the mothers of young children tend to be 
unusually aggressive and social consumers of care for 
their children. The positive sign of the latter coefficient 
may .reflect that care for the &ged is largely insured* 
through Medicare and that the aged tend to be socially 
isolated. The coefficient on PAFDC is not significant. 
The OLS equation explained 70 percent (adjusted) of 
the variation of the dependent variable P1973. The 
coefficient on the physician-populatidn ratio is negative 
and significant. High numbers of physicians per capita 
do depress price (by lowering the opportunity cost of 
physician time), just as the increasing monopoTy l .theory . 
suggests. ' , . y 

: vfJf^ • * : '-r 

Target Income Model * 

The results in Table 7 indicate w,hy the target income .. 
model is deceptively attractive. The price equation of 
the Tl model does not include any variables not present 
in the IM model, but it does omit some of those 
variables. When the information source and market 
area, variables are omitted, physicians pfcr capita 

i T^ble 7. Price Equation Estimates — 
- k Target Income Model 

Variable 

Estimation Procedure 



MDPCPC 
GPMQPC 
W* 

FAMINC 
AGED 
klDS 
BLACKS 
^CHOOL 
PAFDC 

lExcluded exogenous 
.Variables used in 
first stage of 2SLS 

N 
R 2 



2SLS 


OLS 


8054 


2547 


(2.46) 


(1.59) 


•1.8 


•2.4 


,(•1-55) 


.^(•?.23) 


.17 


" .. .. .034 


(0.52) 


(•0.12) 


.0001 


.0021 


^ (0.08) 


(1.67) 


,087 


.049 


(1.22) 


(0.76) 


.049 


: -.40 


(•0.17) 


(1.75) 


4.6 > 


3.1 


(2,52)% 


(1.98) 




.59 


(1.67) 


(1.78) 


.035 


.121 


- (0.43) 


(1.92) 


POPGR • 




POP 


\ 


ATT 




LOCGOV 




PROFMAN 




92 . '* 


92 




.43f 



(MDPCAC) is positively related to price, and is 
significant jn 2SLS re£ressioins, although not in the OLS 
ones. As suggested by. the results for the IM model, 
however* this positive effect disappears .when 
information and market area variables are added. 
Moreover, the set of such variables is highly significant, 
as indicated by the rise in R 2 from .43 to .70. The F 
statistic for the set of variables included in 1 M but n$i in 
Tl is 15.6, significant at better than 99 percent for 5 and 
77 degrees of freedom. v - 



COST OF tlVING ADJUSTMENTS , 

Areas differ , not otijy in ;he prices that prevail for 
medical care, but aisb in.the prices of all other goods 
and services. In-principle, the price discussed in the 
theoretical model is the relative price of physicians' 
services, and so some adjustment should be made for 
possibly offsetting differences in the prices of other 
gc^ods. In addition, the gengftj price level affects the 
" levej of real income'of consirmers and physicians, and 
trie^e effects should be taken into account. \! 
; J .Unfortunately, there is.no cost-of-living index % or 
similar index of general price levels for all of the 92 
cities in our data. Such an index may be effectively 
provided to some extent by the wage rate variable, since 
levels of area wage rates and of area prices tend to be 
positively related. Indeed, if workers-reach a movement 
equilibrium in which tWteal value of money income per 
unit of labor is equalfoecNtcross areas, the wage rate will 
be proportional to the cost of living. Even in the absence 
ofsuch an equilibrium, the wage index may account for 
much of the variation in living costs across areas. 
- ;\ cGst-oMhiing index is published fpr 2» of the cities 
in the sample (Ct/ 1973, high income family budget in 
[1]), and so the effect of its delusion in the IM model 
could be determined for tj^|n^ (small) subsample. A 
flexible method for includigg;GL is to express the index 
and all monetary variables (independent and dependent) 
in logarithms. This specification permits (but does not 
require) the CL index to have an effect 6n real prices 
which differs frorp that of the monetary variables." As 
might be expected with a small sample, when, the IM 
^equation is estimated with the data from 29 cities, the 
significance level of individual varibles tends to be low. 
However, as can be seen in af comparison of columns 4 
and 5jbf Table 6, the coefficients tend to have the same 
signs;i only 2 of 9 signifacant^cpefficients (those on 
PUBTR artd GPMDPC) charge in sfgn v If this 

1 1 1 

\ It the cosl-ot-living variable is ah equally appropriate deflator tor all 
monetary variables, the estimating equation can be written (in the monetary 
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subsample is thought to be similar to the full sample, i\\t 
results in column 6 of Tabled suggest that adding a cd^t- 
of-livirig* index (CL 1 973) does not appreciably affect 
the qualitative results. Only one variable (GPMDPC) 
switches in sign, and coefficierft^of the other variables 
tend tp increase. The cost-of-living variable itself is not 
significant. 12 



CONCLUSION 
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The empirical results in the study should, of 'course, 
be regarded as preliminary. Better measures of 
consumer information on^fee levels, and of input prices 
are desirable. The data on the cost of living across 
SMSAs are quite incomplete. Nevertheless, the 
conformity of the results with the increasing monopoly 
model is striking. Not offlyT^ the' measure of physician 
.stock suggested' by y(nat model far "more useful in 
explaining price , tk^n the physician-population ratio, 
but other varfa|ble$ that could only have been suggested 
for inclusion by the increasing, monopoly model, such as : 
the percent of families' headed by* females, are highly 
significant. Judged on both, of these grounds, the 
increasing monopoly must be regarded as, a strong 
competitor with the target income model (and with the 
neoclassical competitive model) in explaining price 
formation for physicians' services; Moreover, it appears 
possible that *the increasing monopoly model could 
provide an explanation of the pricing behavior of other 
service industries. - ^ , 

The main implication of these results .fe;;.ihat 
consumers may, in fact, through their market choices, 
exert substantial influence over the pricing decisions of 
primary care, physicians. In other words, these results 
suggest that if consumers have access to comparative 
information about primary care physicians, they may 
collectively be far from powerless in their dealings vyith 
primary care physicians. These results, however, do not 
give practical advice as to' how consumer access to 
Information, about competing physicians can be 
improved.; - : , 
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Adding the coefficients on W and Y and subtracting I yields 3.8, 

approximately equivalent in value and opposite in sign to the 3.9 coefficient on 

CL.'As discussed in note il. this result indicates that CL is functioning as a' 

simple cost-of-living deflator for all variables. 
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ABSTRACT □ A two-equation mqdel of the supply and demand for dental services and a foiir- 
equatiqn model of the joint determination of the quantities and prices of physician and hospital 
services are investigated with aggregate time-series data, 195Qr 1970 and 1949-1975, respectively. 
Instrumental variables with the Hildreth-Lu autoregressive technique are employed; separate 
parameters for. the income and price elasticities of the insured and uninsured populations are 
estimated. * 

Conventional economic behavior is evident on both the demand and supply sides of the markets. In 
particular, the e$timated price elasticities of supply are 0.71 and J&4 for physician and defttal 
services, respectively. The estimated elasticity of supply is unitary with 'respect to the aggregate stocks 
of both physicians and dentists. * /v. ; : 



INTRODUCTION V 

In this paper, we investigate the aggregate supply and 
demand functions of physician arid dfehtist services. The 
properties of these, functions have both ^hort-rarT- 
implications for responses to increases in the demands 
for^setyices whictt might be precipitated by national 

, Health insurance, and long-run implications for the 
consequences of health manpower policy. Recently, the 
interest in the properties of these functions has 
intensified with the Renewed debates over national 
health insurance and 'manpower policy, and with the^ 
recent emergenc&and popular acceptance of the "tarfcef ■ 
income" hypothesis respecting physician and dentist 
supply behavior and the role of mafket forces in 
allocating health care resources. We hope that the. 
empirical research presented here will help to resolve 
some of the issues which revolye around the properties 
of these functions^ 

■v *The empirical work reported hef^ departs from recent 
approaches to ihe issues in questiofi ih that it is based on 
aggregate time series rather than cross-section data. One 
of the first studies of the physician market was 

. : iV? 

*Tlwa«hors.who arc employed by ihe Bureau of Health Manpower.. U.S. D.HJfc.W.. wrote 
ihn pa0fc in their private capacity^) endowment by US.D Htt.W!' is intended or implied. 



undertaken by Feldstein [ 1 ] with aggregate time- 
series data spanning the period 1948-66. Feldstein's T 
conclusions from his study have had a profound effect* 
on the thinking of many economists. His paper is often r 
cited as evidence that traditional economic models are 
not applicable to the markets for health services. 
Perhaps because of Feldstein's peculiar empirical results 
the time-series data have tended to be ignored in favor 
of cross-section observations obtained from survey or 
census data. As will be seen below, our empirical results 
— judged from the.standard_statistical and economic- 
theoretic viewpoints, — are quite good, suggesting that 
perhaps these time-series data can be further exploited 
in modeling the markets for health services. 
Furthermore, our results essentially refute Feldstein's 
"conclusion that orthodox economic models do not 
characterize the markets for health services. 

The remainder of the paper consists of three parts. In 
the next section we present the formal* models from 
which the estimating equations^ are derived. In the 
subsequent section, we present, the estimates of the 
physician and dentist supply and demand functions, 
respectively. The results are summarized arfd 
conclusions are presented in the last section. * 



THE MODELS ^ 

The objective of the exercise reported here was to 
explain the prices and* quantities of physician and 
;dentist services using the simplest models of economic 
.theory possible. The quantities are measured by the 
total real annual expenditiyes on physician and dental 
services in the U.S., while the prices are measured by the 
respective fee components of the Consumer Price Index 
relative to the overall value of* the Consumer Price 
Index. The basic modeling assumption was that these 
observed magnitudes were; .generated .> by the 
equilibration of the aggregate demand ancL aggregate 
supply of physician and dentist services. '/.'■,, 

The models treat the aggregate demand for eachf 
service as generated by two distinct populations: the 
''unins^ur^d;?*^ Who; pay the full market price for 
services';^ who pay a "net" price 

which: -is; IwisrStHkn' the full market price paid by the 
uninsured. The concept of the models is illustrated in 
Figure 1, which depicts the equilibrium condition. In 
Figure 1, the aggregate demand function Dis the sum of 
the demand of the uninsured, d y , and the insured, d.. 




Figure 1 

The demand curve of the insured can only be plotted 
for a specified value of the proportion of the full price 
paid by the insured, denoted by k; therefore, the 
position of the aggregate dfcmand curve D is a function 
of k. For a given, supply curve S, the equilibrium full 
price P and the proportion k of the full price paicLtiy the 
insured imi$t be such that the sum of the cju^uitlly 
demanded,;^, by the uninsured and that by the inured, 
q )t equals 0, the quantity supplied at the full price P. 
;;Gne notes that in this model, a coordinate (P,Q) lies 
oiri both the aggregate demand function and the 
aggregate supply function. This is in contrast to models 
proposed by others, e.g., [1] and [2], that do not 
explicitly distinguish between the separate demands of 
the insured and uninsured but treat aggregate demand 
as an average of the d<pn)and of both groups at some 
"average" aggregate jJricei In these latter models, the 
coordinate (P,Q) lies 'only on the supply curve; for the 
demand curve to be identified, an unobservable 
aggregate "average" price must somehow be estimated. 
The estimation of such an average demand price has 
been a major stumbling block in previous attempts to 



""estimate the parameters of ^demand functions for 
physician and hospital services. Moreover, the 
confounding of the behavior of the insured and the . 
uninsured in such mod£ls:has had serious (^hsequences 

' for properties of the empirical estimates of the-, 
parameters 6f the demand functions: In the estimation 
of the model analyzed in this paper, -We have avoided 

' these problems by separating the demands,. .-of: the 
insured and uninsured. 

The behavioral equations of the models are specified* 
in per capita^erms, which restricts the functional form 
of the. aggregate demand and supply equations qjgd * 
enhances the efficiency of the estimates of the 

^0aram^ enhancement derive?" from the 

correlations between the variables in the estimating 
equations being significantly reduced in aggregating the 
per capita equations to derive the aggregate equations. 

§ 

The Demand and Supply of Physician Services 

Since physician and hospitaf services are often 
consumed jointly, the model of physician services 
includes equations for the demand^ and supply of 
hospital services. The behavioral ancf aggregated 
equations of the physician services model are as follows. 

The ave^e>annual quantities of physician and 
hospital semcfe£ demanded by each uninsured person 
are given^rjspectively , by 

z « = b o + b iP/+ ty** y, -(2) 

where p, and r t are the prices of the respective services 
and y ut is the per capita income of the uninsured in year 
t. The average annual quantities of physician and 
hospital services demanded by each of the insured are 
given, respectively, by 

q i( = a 4 + a 5 k t p, + a 6 y h + a^r, (3) 

where k t .artd \ are the proportions of the respective 
prices paid: by the insured and y i( is their per capita 
income^ The demands for each type of service within 
each* population group are interrelated through the 
prices of^ both services appearing in each demand ' 
equation. 

Th£supply of physician services per physician is given 

by f r .. 

- ^ q - - V V 0 + Y | P | + Y 2 t . (5) 

where t is included as an argument to determin the current 
state of technology. The slipply of hospital services per 
hospital Bed is given by 

^=A tl + A,r t + A 2 t. (6) 

The aggregate demand and supply functions investi- 
gated empirically are derived from equations (l)-(6) by 
multiplying each by the sizes of the relevant populatidns, 
and adding the aggregate demand functions of the insured 
and uninsured populations. The national aggregate 
demand and supply system thus derived is* 
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;VV.\:;''v Q d , = a N,(l-1,) + a.p.Nfl-l.) +.a,Y ul , 

* • + a,r,N,(H,) + a 4 N,l, + a^N.l, , 

+ a J„ + a;i,r,N,I, (7) 

• Q„ = v„D, + r.P.D, + yp, ; • (8) 

Z d , = b B N,(H,) +'bi^(tjj). + b;y ui 

>b J r,N,(K) + W.+.bjk.p.N.l, 
• ' + b 6 Y : ,'+ b,l ; r,N,I, (9) 

,Z*\=AX'+ A ,r,H, + A.tH, (10) 

^d, = Qs,;z* = z v ' (id 

in fhVsystem (7)-(l 1) Q { and Z ( are the total quantities 
of physician and hospital services, respectively; N and I, 
are, respectively, the size and proportion insured of the 
national population; Y ul and Y n are the respective 
incomes of the uninsured and insured populations; and 
D; and H, are the total number of doctors and hospital 
beds, respectively, in year, ir The measure of each 
variable in system (7)-(l 1) is as follow^: 

Q,,Z ( : The quantities of physician and hospital 
services were measured by total annual expenditures 
♦deflated by the appropriate component of the 
Consumer Price Index. 

p,,^: The respective prices of physician and hospital 
services are measured by the respective fee components 
of the Consumer Price Index relative to the overall value 
of the Consumer price Index. 

N t : The measure is the total U.S. population. 

I,: Two alternative measures of the proportion of the 
population "insured" were available: the proportion 
having hospitalization coverage and the proportion 
having surgical coverage. Because of the 
interdependence of the demands for hospital and 
physician services, neither measure fully encompasses 
the effect of the "insurance" on the demands for 
services. Therefore, the choice of an insurance variable 
was made on empirical grounds. The surgical coverage 
variable gave the best results in terms of statistical 
performance, so it is used throughout the estimation 
procedure as the measure of I t . 

k |t l t : No series on the proportions of the respective 
prices of physician and hospital services paid by the 
insured are available. Therefore, proxy variables for the 
true k, and 1 ( had to be created. While the respective' 
gross prices, p ( and r t , have been systematically rising, it 
was inferred from the ratios of direct payments paid by 
individuals to total expenditures for physician and 
hospital services that k t p; and l t r t have been 
systematically declining through time, therefore, 
various power functions defining k ( and l t as functions 
of reciprocals of powers of p, and r t were used as proxies 
Tor the unobserved k ( and I . 

Y it» Y m : The measures are the total personal income 
of the insured and uninsured, respectively. With the 
exception of three sample years of the Health Interview 
Survey (HIS), the incomes of the insured and uninsured 



populations have not been measured. It was therefore 
necessary to derive estimated series for Y (| and Y u from 
, three HIS estimates of family income of the insured and 
uninsured in the years 1963, 1968', and 1974. 
Regressions of the estimated mean family incomes of 
the two groups, onto various powers of total personal 
income were lised to. generate estimated series of mean 
family incomes. These estimated series, were divided by 
the series of average family size, to estimate per capita 
income, and the Resulting series were multiplied in turn 
by series of N ( I, and N.d-I,) to obtain Y jt and Y , 
respectively. ! ut 

D,: The number of doctors is measured as the total 
number of physicians alive in the U.S. Some researchers' 
have used the number of active physicians in similar 
contexts, but the number of active physicians, being a 
function of the aggregate level of economic activity and 
the state of demand for physicians* services, is an 
endogenous variable. 

H,: The number of hospital beds is measured* as the 
total number of hospital beds in the U.S. 

The Demand and Supply of Dental Services 

Since the market -for dental care is not intimately 
connected to, other health care markets as the market for 
physician services is, the dental service model considers 
pnly the demand and supply of dental services. Another 
feature of the dental sector that affords further 
simplification of the model is the relative absence of 
"insurance." By 1970, only 6 percent of'the.population 
was participating in > a dental prepayment plan. 
Consequently, we are able to abstract from differences 
in the income distributions between the insured and 
uninsured, 'populations, and to assume that the 
subsidization of a small proportion of demand shifts the 
aggregate demand function by a constant amount which 
is proportional to the proportion of the population 
insured. These assumptions are reflected in the 
specification of system (12)-(15): 

^ - a o + a iP, + * 2 y ul * (12) 
% = a 3 ' (13) 
% = b o + b lP| + b 2 t (14) 
Qd, - N ut q ut + N. t q., 

Qa, - Q sl (is) 

where: 

Qd, and Q SI ar e the quantity of dental services demanded 
and supplied, respectively, measured by the total real 
annual expenditures on dental services in the U.S.; 
q sl is the real quantity of dental services supplied per 
dentist in year t; 

D ( is the number of dentists in year t; 
fl u t and flii are the r eal per capita quantities demanded by 
the uninsured and insured population, respectively, in 
year t; 



N u , and N n are the number of people, respectively, in the 
uninsured and insured population in year t* 
p, is the average price in year t of a unit of dental 
service, measured by the dental component of the 
Consumer Price Index relative to the general price level; 
y ul js real annual personal income per capita of the 
uninsured in year t. 

*the definitions of Q dt and Q si are employed to derive 
the aggregate demand and supply functions (16) and 
(17) on the assumption that total personal income is 
distributed among the insured and uninsured according 
to their proportion of the total population: 

Qa, = a^.U-l.) t a^N.O-l,) + a^O-l.) 

(16) 




Q si = bD, + b lPl D, + b 2 tD, (17) 

N, is the size of the population in year t, 1, is the 
ortion of the population covered by dental 
anpe," and Y, fs total real personal income in 
year t.^ 



EMPIRICALRESULTS 

The Supply and Demand for Physician Services 

-Data for estimating the instrumental and proxy 
variables and parameters of the model were obtained 
from standard statistical compilations. 1 The estimates 
of the physician service moc}el are derived from annual 
observations compiled fdf the period 1949-1975. All 
equations * were estimated with the Hildreth-Lu 
autoregressive technique. 

Table 1 shows the simple correlations among variables 
of the physician service model. The correlation among 
these variables is extremely high, which has profound 

1 All l he lime-series of ihe variables, with ffce exceplion of I,. Y and Y h , were 
obtained from 16] supplemented by 17]. 1 ( was obtained from |3J supplemented 
by unpublished data from the Health Insurance Institute. For the years 1967-75. 
the number of persons 65 years of age and over having only Medicare hospital 
insurance, estimated from information provided in (4], were added lo the 
measure of I obtained from the Health Insurance Institute. Y u| and Y jt were 
obtained for the years 1963. 1968. and 1974 from 14]. 



Table 1. Simple Correlations Among 
Variables — Physician Model 



P r N(M) Y u 



Nl 



Y i 
1ST 



tD H tH 



p 1.00 
r 0.97 1.00 
N(1-l) -0.95 -0.95 1.00 
Y„ -0.90 -0.91 -0.95 1.00 

0.97 0.95 -0.99 -0.97 1.0Q 
0.88 0.96 0.99 4.88 0.90 1.00 



Nl 

Y , 
D 

tD 

H 

tH 



0.97 
0.97 



-0.02 
0.84 



1.00 
0,99 1.00 



1.00 

0.10 1.00 



implications for the precision of the estimates of the 
paramters, and makes them very sensitive to the choice 
of the measure of physician and hospital service prices. 
In addition to the observed values of the price variables, 
a number of alternative instrumental variables were 
employed in estimating the parameters of the model. It 
was found that measures of the variables that reduced 
the correlations between the regressors tended to 
improve the precision of the estimates of the parameters 
(i.c, reduced the variances of the estimates) and also 
tended to give estimates with the Jjieoretically correct 
signs. In most cases, we were able to find measures of 
price that gave very precise estimates of the parameters. 
In the following discussion of the empirical results, we 
report the most precise estimates that we found. 

The results of estimating the demand functions for 
physician and hospital services are shown in Table 2. 
The observed values of the* price variables were used in 
estimating the equations reported in Table 2. The signs 
of all the statistically significant, estimated coefficients 
are, as one would expect, on the basis of conventional 
theory. The demand for each, service is seen to vary 
inversely with its price and that of its complement; and 
demand increase with income. Overall, the estimates are 
highly significant — 8 out of 12 of the estimated 
coefficients are significant at the 9? percent level of 
confidence. The' Statistical significance achieved with 



Table 2. Estimated Coefficients, Demand Equations 







Coefficient 


0 


Annual Compound Rate 


Elasticity of Supply 
with Respect to 
Physician 


Equation 


Constant 


Price 


Time 


of Technical Change 


Physician Serviced 
Coefficient 
Standard Error 
Elasticity 


0.20 c 
0.08 


0.41 a 
0.28 
0.41 


0.006 3 

0.04 

0.38 


3/4 


0.98 


Hospital Services 

Coefficient 
Standard Error 
Elasticity 


-1.46 b 


0.14 
0.15 


*0.d32 c 
0.012 


* 





Significant at 99 percent level of confidence (t > 2.47). 
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Table 3. Empirical Results, Supply Equations 
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Coefficient 



Equation 



Insured 



Uninsured 





Net 
Physician 
Price 


Income 


Mat 

Hospital 
Price 


dill 

rUU 
Phvsician 
Price 


II* l/Vll 1*2 


Full 

t-4f\ c nit qI 
Print* 




Physician Services 
















Coefficient 


•2.77* 


-0.24 


•0!064 a 


«9.94 a 


,22.02* 


•0.90 


0.9920 


Standard Error 


0.73 


0.32 


0.28 


3.37 


7.94 


0.92 


Elasticity 


•2.17 






-3.41 


2.12 




Hospital Services 














09910^ 


Coefficient 


-1.01 3 


-0.02 


•0.04 a 


-4.69 a 


14.17 a 


-1.29 




Standard Error . 


0.30 


0.15 


0.009 


1.60 


3.86' 


0.45' 


Elasticity 


-0.17 




-0.15 


-1.48 


•1.23 


-0,33 





- * .w.w. v i i.w i; 

Significant at the 95 percent level of confidence (t > 1.70) 
Significant at the 99 percent level of confidence (t > 2.47) 



the time-series data is remarkable, since c%*h demand 
e'quation had eight parameters and was estimated with 
27 observations, and since there is a high level of 
Correlation among the regressors. Despite the limited 
number of observations and the high correlation among 
the variables, the operation of the market mechanisms 
depicted by the model are clearly making themselves 
evident in the data. 

The only disappointing aspect of the empirical results 
is the failure of the estimated coefficients of income in 
the demand of the insured to be significantly different 
from zero. We have not yet tried to resolve the reason 
for this result. However, Statistical insignificance of 
insureds* income is persistent throughout all 
specifications of the demand equations we have 
estimated. , * 

It is interesting to note the "high" estimates of the 
elasticities of demand with respect to the prices of 
physician services, and to the income of the Uninsured, 
• i.e., those with an absolute value greajjtf than one. We 
have not yet investigated problems of specification 
which might lead to upward bias in the estimated price 
elasticities. However, it is clear that most estimates of 
these price elasticities currently cited are derived from 
cross-section data which contain significant errors-of- 
measurement leading to bias in estimated coefficients 
toward zero. Consequently, while some of the 
elasticities reported here may seem relatively high in 
relation to those reported by others-? from studies of 
cross-section data, the magnitude of 'upward bias, if 
any, cannot be deducted through comparisons with 
estimates deriyfd from cross-section data. Further work 
needs to be done on isolating the extent of bias in 
estimates derived f rom both types of data. 

The results of estimating the supply functions for 
physician and hospital services are shown in Table*3. 
The hospital service supply equation was estimated with 
the lagged value of the observed hospital service price 
serving as an instrument. The hospital supply function 
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is troubled by a high degree of autqcorrefation: the 
value of the first-order coefficient of autocorrelation is 
0.95. Modeling the supply of hospital services requires a 
much more elaborate treatment than we have given it 
hece, 

Respite the high level df correlation among the 
regressors, the estimated coefficients of the physician 
service supply function are statistically significant at the 
90 percent level of confidence or better. The observed 
values of the prics^ere used to estimate the equation. 
The results indicate conventional economic behavior on 
the part, of phy^iciaasVTrhe elasticity of demand with* 
respect XXx. price 'Computed at the means of the - 
observations indicates that physicians' short-Tua supply ; 
response is price - inelastic. Systematic' technological * 
change, as measured by the coefficient of the time 
variable, has increased the average physician's supply at 
a compound annual rate of 3/4 percent. 2 The long-run 
response of the aggregate supply of physicians' services 
to jan increase in the number of physicians has been 
unftanly elastic. 

*' The contrast in the results reported in Tables 2 and 3 
and those reported by Feldstein [1] Is striking. Unable to 
obtain "satisfactory" results after calculating an untold 
number Of regressions, Feldstein concluded that the 
market for. physician services mast be in permanent 
disequilibrium/He interpreted his results as indicating 
that physicians act in concern to maintain permanent 
excess demand in order to enhance their discretionary 
contToi over the types of cases they treat. He 
summarized the significance of his paper by suggesting 
that because his estimates were at variance with the 
implications of "traditional economic analysis," a 
reformulation of policy toward physicians* services and 
prices might be warranted. Based on his unsuccessful 
attempt to fit alternative models to aggregate time-series 

2 Over the 27-ycar period, the physician supply function shifted 21 percent due 
to technological change, which is approximately a 3/4 percent annual compound 
rate of increse. 
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Table 4. Simple Correlations Among Variables — 
Dental Model 
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N(M) 


V 


Nl D 


tu 


p . 


1.00 
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0.97 


0.87 


1.00 
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0.70 


0.41 
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0.91 






1.00 




tD 


0.92 






0.99 


1.00 



data, he concluded that "the institutional setting of 
medical care and the doctors' personal motivations 
make the conventional economic models inadequate 
descriptions of physicians' behavior." The empirical 
results reported above, however, contradict both his * 
conclusions. The economic behavior on the supply side 
of the market for physicians makes itself apparent in the 
data, and is entirely consistent with one's expectations 
drawn from conventional theory. The physician's 
supply of . services is upward-sloping in the pricp- 
: quantity plane; and the aggregate supply of physicians* 
Services shifts out as the number of physicians increases. 
For. every 1 percent increase in the total stock of, 
physicians the aggregate supply of services increases. 
0.98 percent. One notes that this conclusion prevails 
irrespective of whether the physician's underlying 
supply of labor or work time is "backward-bending." 

♦ For the measure of output analyzed is that of the 
^physician's firm, which employs the physician's time as * 
/ohly one : input and which can consequently , expand 

.production with increased use of other inputs even while 
deducing the input of the physician's own lime. 3 

The Supply and Demand of Dental Services 

* Data for estimating equations (16) and (17) for dental 
services consisted of time series covering the period 
1950-1975. 4 The equations were estimated with the 
Hildrelh-Lu autoregressive technique. Simple 



correlations among the regressors are shown in Table 4. 
As in the physician service model, the correlation 
between the variables is quite high/making the estimates 
sensitive to the choice of measures of price. In 
employing alternative instrumental variables, it was 
found that use of the regression of p onto the raw 
variables D, Y, N, 1, and T as an instrument for p gave 
the most precise estimates of the demand function 
parameters, while the regression of p onto Y gave the 
"most efficient estimate of the supply function. 

Table 5 shows the estimates of the coefficients and 
their estimated standard errors, as well as average 
elasticities computed at the means of the observed 
variables. 

The estimated coefficients of the demand equation 
have the theoretically correct signs and are statistically 
significant at the 99 percent level of confidence. The 
demand of the uninsured for dental services is income- 
elastic, and is exceedingly price-elastic. according to the 
estimates from the time-series. The extremely high price 
elasticity of demand reported here is in marked contrast 
to estimates reported by others from cross-section and 
survey data. Again, however, we note that .many errors- 
of -measurement and inconsistencies inherent in survey 
and typically exploited cross-section data bias estimates 
obtained from them toward zero. Further work is 
necessary to reconcile the estimates obtained from the 
alternative types of data. 

The estimated coefficients of the supply function 
have theoretically correct signs and although not as 
precise as those of the demand function, are statistically 
significant at the 90 percent level of confidence. The 
price elasticity of supply calculated at the means of the 



For a theoretical adoration of the conditions under which output can 
increase in response to a) change in price despite a decrease in the input of 
physician's time, see (Si/ 

4 AM the time series of the variables, with the exception of I , were obtained 
from (6) supplemented by [7); l ( was obtained from (3]. The series of D { prior to 
1958 was revised to achieve consistency in the exclusion of new graduates from 
current year estimates of the stock of dentists. 



Table 5. Estimated Parameters of Supply and Demand 
Functions for Dentin Services - 
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Equation 


Variable 


Coefficient 


Error 


Demand- 






1.55 


uninsured 


Constant 


4.92 


Demand- 






2.19 


uninsured 


Price 


-6.68 


Demand- 






0.59 


uninsured 


Income • 


2.67 


Demand- 






0.92 


insured 


Constant 


3.70 


Supply 


Constant 


•4.88 


2.57 


Supply 


Price 


4.62 


- 2.84 


Supply 


Time 


0.026 


0.019 



Elasticity 9 



•4.18 
2.14 



2.88 
1.04 



•For every 1 percent increase in the number of dentists, the aggregate supply of dental services increased by an average of 0.95 percent. 
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observations is 2.88. Over the period, the aggregate 
supply of dental services has increased 0.95 percent for 
each 1 percent increase in the total number of dentists. 
Finally, technological change accounted for a 54 percent 
increase in the supply of services over the 26-year 
period, a compound annual rate of about 1 .75 percent. 

SUMMARY AND CONCLUSIONS 

We have reported the empirical results of our 
estimating aggregate' supply and demand functions of 
physician and dental services using national aggregate 
time-series data. The equations estimated were parts of 
simultaneous-equation systems.' First-order autoregressive 
models were employed to obtain estimates Ojf the para- 
meters of each function. The empirical results indicate 
conventional economic behavior on the part of both 
physicians and dentists. 

The estimated price coefficients in both supply 
functions were positive and statistically significant; the 
estimated price elasticities of supply were 0.41. and 2.88 
for physician and dental services, respectively. The 
implication of these results is that an increase in the 
aggregate demands for services can call forth supply 
responses through price-equilibrating mechanisms in the 
short run. Irrespective of whether or not the individual 
practitioner's supply of time is backward-bending, the 
output ofcthe firm is evidently responsive to increases in 
product price. 

With respect to the long tun, increases in the stock of 
practitioners result in increases in the supplies of their 
services. The estimated elasticity of long-run supply is ' 
essentially unitary with respect lo the aggregate stocks 
of both physicians and dentists. Consequently, health 
manpower policy designed to stimulate the production 
of physicians and dentists can be expected to lead to 
increases in the supplies of services as well as to exert 
significant downward influences on service prices by 
virtue of the high price elasticities of demand for both 
medical and dental services. 

As oh the supply sides of the markets, behavior on the 
demand sides can be given traditional economic 
interpretations. The demand for dental services is elastic* 
with respect to both income and price. The demand for 
physician services is generally dependent on price and 
income, and on the prices of hospital services. Even the 
"insured" are seen to be very sensitive to changes in the 
net prices of physician services. Although less elastic 
with respect to price and income, the demand for 
hospital services is sensitive to the price of physician 
services. 

From the empirical results presented in this paper, it 
is clear that an orthodox price-equilibrating economic 
model can plainly resolve behavior in. the markets for 
health services. These results clearly refute Feldstein's 
work (1] on physicians* services, a work that is 
frequently cited as evidence that orthodox economic 
models are not applicable to the market for physician 
services, and by implication, not applicable to the 

ERLC 



market for'dental services either. His reported inability 
to detect Ihe operation of traditional market forces in 
time-series data has led many lo believe that market 
forces are either absent or operate in perverse ways in 
the health care system. The results of the modeling 
investigation reported in this paper, however, 
demonstrate that the operation of market forces clearly 
makes itself apparent in the aggregate time-series data. 
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The Effect of Local Physician Supply on the 
Treatment of Hypertension in Quebec* 

Philip J. Held, Ph.D. . 
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ABSTRACT □ The primary objective of this analysis is to estimate the impact of the/local physician 
supply ori the annual cost and revisit rate for the treatment of essential hypertension. The analysis is 
based on the medical utilization of a sample of 150,000 beneficiaries in Quebec cohering the Period ; 
from the inception of universal health insurance in 1971 to 1975. The sample, of which * 
approximately 13,000 had been seen for essential hyperjpsion durftfe a one-year period, was 
- atified by location, age, sex, and family income. , / 




Holding patient age, sex, income, location and a proxy measure of health status constant, weican 
report* the following regarding treatment of hypertension. The effect of the local GP to population 
ratio is to increase cost. The effect of the local specialists to population ratio js to reduce cost and the 
revisit rate, although the magnitude of the effect is very small. Holding constant the local supply of 
physicians, costs are slightly higher, but the revisit rate is lower if the treating physician-is a specialist. 
Costs are rising at approximately 10 percent per year. / 

These 'r«sull&' sh^vthat the treatment of hypertension is not independent of the lt)cal physician 

. 'supp^ increases as the number of GPs increases/. but decreases as the number-- 

\$g specialists jncr^asei/^^^)^ni|ude of both these effects, however/tends to be small. The change 
Sepsis is assocffced m6^ visit rather than the^number of visits. Low income 

^ersoris receive nSfokervic^ do the rest of the population, although these differences 



Ninety-five percent of hypertensives have what is 
called "essential hypertension/' which meaift nothing 
more specific than the presence of high arterial blood 
pressure. Despite the associations i| often conjures up, it 
does not imply any psychological syndrome. 
Frequently, in fact, there are no outward 
manifestations, either physical or emotional. 
Hypertension is riot a disease, it is simply a quantitative 
deviation of blood , pressure relative to the norm for a 
given population. 

There are, however, clinical consequences of high 
blood pressure, which manifest themselves primarily in 
the brain, the heart, and the kidneys. Brain strokes are 
likely; coronary artery disease develops at an 
accelerated rate, manifested in exertional chest pain 
(angina pectoris), and heart attack (myocardial 



One of the foremost HeSlnVil 



INTROptfctlON 



"mm- 
$0- - 

$tpday is 

hypertension (hi^blood pre^^^pr' the most 
important single risk factor^ disease — 

cardiovascular disease — thai kills and cripples more 
people than any other. Effective treatment is available 
but infrequently applied. 



•The research reported herein was supported in part by the U.S. Departmeni of 
Health. Education* and Welfare (National Center for Health Services Research), 
under contract numbers RRA-230-75-OI6Aand HRA-230-75-OI67, The opinions 
and conclusions expressca herein arc^soiely. those til the authors and should not 
be construed as representing the poliay^or opinions of any agency of the United 
States government, or any institution in the Province of Quebec, public or 
private. 

1 Milton C. Weinstein and William B. Stason, Hypertension: A Policy 
Perspective. Cambridge: Harvard University Press, 1976. This study focuses on 
the United States: The introduction draws heavily on this squrce. 
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infarction); kidney failure because of arteriosclerosis of 
renal blood vessels is possible. All these conditions are 
accompanied by significant risk of death and 
considerable morbidity. 2 

The objective of treatment for essential hypertension 
is to lower arterial blood pressure. Currently the 
administration of antihypertensive drugs constitutes the 
main method of treatment, although adjunctive efforts 
to facilitate management and to reduce other risk 
factors for cardiovascular disease (such as high serum 
cholesterol and cigarette smoking) may be of additional 
benefit. Clearly much of this treatment involves 
physician-patient contact, which is the principal source 
of information about the medical process available for 
our analysis. The major component of the medical cost 
for treating hypertension is medication. Although the 
cost of medication is substantial, prescribing it is 
relatively routine and is generally not a separate 
reimbursable medical procedure in either the U.S.* or in 
Quebec. 3 

The analysis presented below addresses the question 
of the relationship between the local physician supply 
and the choice of treatment mode. This question is 
central to much of the current policy discussion 
regarding the expected drastic expansions in the U.S. 
physician supply and q^r^fesues such as national 
health insurance. The analysis based on data from the 
Universal Health Insurance Plan in the Province of 
Quebec. 

Hypertension was selected for this analysis because of 
the substantial range of physician discretion in 
determining an appropriate treatment regrmen. It is 
apparently medically and professionally acceptable to 
see such patients anywhere from less than once to 
several times a year. 4 

Much of the variance is probably due to the nature 
and condition of the particular patient. Nonetheless, 
substantial anecdotal evidence suggests that physician 
discretion is great and that the wide range of treatment 
is not subject to professional review. 
. The analysis below provides empirical estimates oft 
how much, if any, of the variance in the amount of 
physician services for treating hypertension is due to the 
local physician supply. In other words, does the 
available supply of physicians* in an area bear any 
relationship to the revisit rate or cost per year of treating 
essential hypertension patients? 

2 ibid. » ; ; ■!';.■''■ 

3 The cost of medication cpnstitutes most of the medical cost of treating hyper- 
tension^ Weinstein and Siason assume total treatment cost' for hypertension of 
k$l 57 to $411 per patient year, after the first year of treatment, depending on 
medication used. Medications are SO. to 80 percent of the medical cost; their 
assumed three physician visits per year are priced at $54, or 13 to 30 percent of 
the medical cost of treatment (ibid., p. 82). Since 1972. persons on public 
assistance in Quebec have received free drugs. The rest of the population, bears 
the cost of drugs directly, although some supplementary insurance for drugs and 
medications is sometimes provided by employers. <■ i •;■ 

Weinstein and Siason assume three visiis per year Sfier^he first year, 
although no source or justification for this number is given. We were unable to 
find any recommended revisit- raies in the literature. * •* ."j.'ly- 



Other conditions, such as patient and physician 
characteristics, obviously also affect the treatment 
mode. Our analysis, 8 therefore, controls for physician 
characteristics such as age, sex, specialty, as well as 
patient age, sex, family income, and general health 
status apart from, the presence of hypertension (such 
as the presence of diabetes). Since there is no out-of- 
poeket cost to the patient of a medical service in 
Quebec, the decision to have a patient return more 
frequently for care is» primarily determined by the 
physician. 5 Moreover, hypertension apparently does not 
manifest a syndrome that might encourage the patient 
to seek more medical care to relieve pain, as, for 
example,- arthritis would. The patient accepts the 
diagnosis and decides whether or not to follow the 
physician's advice. Patient initiation of more care is less 
likely than in many other chronic conditions, where the 
symptoms are much more obvious. 

The rest of this paper consists of three sections. The 
data are discussed in the next section. The subsequent 
section compares costs and revisit rates for treating 
hypertension. The *final section provides a basic 
econometric analysis of the treatment of hypertension in 
Quebec, the principal analysis of this paper, and a 
summary of the results. 

DATA e 

The Province of Quebec has had a free-for-service 
universal health insurance plan since 1971. The plan 
reimburses nearly all of the Province's physicians for 
services provided to the 6.2 million residents. The data 
for this- project have been constructed by collecting 
utilization information from the medical claims system 
for a stratified sample of 150,000 beneficiaries covering 
the period 1971 to 1975. The sample was stratified by 
location (65 areas), age and sex (5 groups), income (2 
groups: chronic low income and non-low income) and 
by year of the plan (3 years). From the»basic utilization 
sample, a subset of all persons who had received'a 
medical service for a diagnosis of essential benign 
hypertension was selected for the analysis presented 
below. v : . 

COST AND REVISIT RATES FOR TREATING 
HYPERTENSION: UNIVARIATE MEASURES 

This section provides an introduction to the data by 
presenting cost and treatment modes for hypertension 
using estimated means and rates of change of these 
measures over time. We focus primarily on three 



We say primarily because even with universal insurance, which pays all 
physician charges, the patient still bears the travel and time costs of receiving 
medical care. 

6 See"A Study of the Responses of Canadian Physicians to the Introduction of 
Universal Medical Care Insurance: The First Five Years in Quebec.** by Charles 
Berry. J. Alan Brewster. Philip J. Held. Barbara H. Kehrer. Larry M. Manheim, 
Uwe Reinhardt. final report for contracts HRA-230-75-0166 and 0167. 
Mathematica Policy Research. Princeton* NJ. June 1978. 



Table 1. Percent of Physician Procedures for 
Hypertension in Quebec for Selected 
Age-Sex Groups 1974-75' 



. Physician Procedures for Hypertension 


Age-Sex Group 
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Patient Year 6 


Female (37-43) 


2.5 




3.69 


Female (47-53) 




3 


3.53 


Male (47-54) 


2.9 


2 


3.67 


Female (58-61) ' 


9.0 


1 


3.65 - 












larket area 
401 were 



equal numbers in each age-sex group) stratified b 
and income. Only services for ICOA diagnostic c 
considered hypertension. 

h'hese procedures do not include any procedures\the 
.hypertensive sample may .have received that are not codeovas 
essential hypertension. Per patient year is the mean of tne 
sample. 

measures of the performafice of the medical delivery 
system: number of procedures, 7 number of office visits, 
and total costs. These measures are on a patient year 
basis, and are disaggregated by the beneficiary's age and 
sex (4 groups), location (urban, suburban, non- 
metropolitan), family income (non-low and chronic 
low), arid, sample year. 8 The following questions are 
answered: 

• What are the basic distribution and composi- 
tion of the medical procedures delivered for 
the treatment of hypertension? 

Procedures and services are used interchangeably and refer 10 those medical 
services which are reimbursed according to a fixed- fee-schedule by the Regie dc 
1'auurance-maladie du Quebec (Regie). In this paper the Regie U sometimes 
referred to as the Quebec Health Insurance Board. 

8 For a description of how the sample was drawn, -see frhilip J. Held and Larry 
M. Manheim, "A Test of the Validity of Diagnostic Data From a Universal 
Health Insurance Plan: Hypertension in Quebec/' Working Paper. 
\laihematica Policy Research, Princeton, NJ, August 1978. 



• As measures of equity in the medical system, 
what are the*differences between income and 
location groups as to the procedures received 
for- the treatment of hypertension? 9 

• How have these treatment measures of hyper- 
tension changed over time? 

The relative and absolute magnitudes of procedures 
delivered for hypertension in 1974-75 for our selected 
age-sex groups are shown in Table P. For females (37- 
43), hypertension accounts for 2.5 percent of all 
procedures received and is the fifth most frequent 
diagriosis; for females (58-61) essential hypertension is 
the most common diagnosis and accounts for 9 percent 
of all services 1 rec$ved. Interestingly, the average 
number ^of procedures delivered per hypertensive is 
almost uniform across age and sex groups — at 3.5 to 
3.7 procedures per yeaj*. 

Selected statistics on the trearflHent of hypertension 
for both the first and last sample years (1971-72 and 
1974-75) are shown in Table 2 foi the non-low. family 
income beneficiaries. We observe that differences in 
total cost per patient year, number of procedures and 
office visits, and cost p6r office visit among age-sex 
groups are not large. Total physician costs were roughly 
$17 per year in 1971-72 and increased (at 10 percent per 
year) to $22 to $26 per patient year in 1974-75. m 



While measures of medical procedures, costs, and visits in the t real mem of 
hypertension are one set of indicators of the performance of the medical 
delivery system, we should not be oblivious to the shortcomings of this 
approach, which is limited to the (lata collectd by the Quebec Health Insurance 
Board (Regie) in the payment of medical claims to the providers of medical care. 
The data which are the basis of this analysis are devoid of information on the 
frequency and type of medications prescribed, the quality and amenities of care, 
and the patient outcomes. Bui with due acknowledgment of these shortcomings, 
the data employed for this analysis are better in content, sample size, and sample 
design than most previous research had available. 

^Throughout this analysis costs are restricted to those procedures covered-by 
the Health Insurance Board (Regie) which exefede medication costs but do cover 
some costs for laboratory and x-ray procedures. They do not cover all these 
ancillary costs because, while these procedures are reimbursable by the Regie, 
they are also covered by another provincial agency in the hospital sector whose 
records were not available to this project. 



Table 2. Selected Statistics for the Treatment of Hypertension in Quebep 
by Age-Sex Group, 1971-75 (Non-Low Income)* 









^ Age-Sex Group 
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Year 
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Male . 


Female t 






37-43 


" 47-53 ^ 


47-54 


58-61 


Total cost per 


1971-72 


$16.62 
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i $17.87 


* ¥ $17.00 


patient year 
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24.51 


22.22 


£ 26.00 


21.88 \ 




Change per year 


13.7% 


10.7% 


13.2% 


8.7% V 


Total no. of 


1971-72 


*3.07 


3.04 


3.04 


3.20 


procedures per 


1974-75 


3.71 


3:57 


3.68 


3.48 


, patient year 


Change per year 


6.4% 


• 5.4% 


6.5^/o * 


2.8% 


Total no. of 


1971-72 


2.09 


2.41 


2.22 


2.53 


office visits 


1974-75 


2.47 


2.49 


' 2.21 


2.45 


per patient year 


Change per year 


5.7% 


1.1% 


■0.1% 


•1.1% • 


Cost per office 


1971-72 


$5.48 


$5.43 


$5.28 


$5.18 


visit 


1974-75 


6.30 


6.08 


6.41 


6.09 




Change per year 


4.7% 


3.8% 


6.6% 


5.5% 



'Simple means. AH cost data are physician costs only. Approximate sample size is 13.000 cases of -hypertension. Change is the 
compound rate of change per year. 



Table 3. Distribution of Office Visits 
for Hypertension for Females (58 61) by Year, 
Non-low Family Incomes, 1971-75 



Office Vjsits per 
Patient Year 


Distribu\ion'of Beneficiaries (%) 


1971>pi ; v 


' ; 7 • \\ 1974-75 


■;-t 


8:4'* ' 


9.2 


2 


37.2 


36.6* 


3 


20.2 a 


I9.5 a 


4 


13.1 


• 11.0 




6.4 


8.5 


6 


4.2 


.5.8 


7 


3.6 


27 


■ .8 ^ 


1.6 


2.3 


9 


1.5 


1.5 


10 


% 9 


1.0 


11 + ^ 


2.8 


1.9 


Total 


100.0 v ; 


100.0 


Sample size 


. 1,373 


' 1,422 



Median ^ 

Generally, the number of office visits per patient year 
was constant, but the cost per office visit was increasing 
at 4 to 7 percent per year. 11 Total costs per patierff year 
increased at an annual rale of 9 to 14 percent, with 
females (58-61) having the lowest rate of increasev(8.7 
. percent per year). 

No precise comparable cost estimates for the U.S. are 
available. But the costs in Quebec of $25.00 per year 
(Table 2) are substantially below the estimate of $54.00 
per year for physician visit costs assumed by Weinstein 
and Stason in their recent policy analysis of 



An exception was for females (37-43), where the increase was 5.7 percent per 
year, compounded annually. 



hypertension.^ 2 It thus appears likely that the cost peV* 
paiient year, exclusive of medication, is substantially 
less in Quebec than in the U.S. 

The distribution of office visits for hypertension is 
shown in Table 3. The* range oi^ojfice visits is quite 
large, although the vast majority^O percent) of the 
beneficiaries had; less - than five office^ visits for 
hypertension. The median was roughly three in both 
years, and the disfrftto&pns were relatively constant over 
time. We can thus cprtclude that there were no basic 
shifts in the number of .office visits per hypertensive 
patient per year between 1971 and 1974. As<a;further 
measure of central tendency, Table 4 provides estimates 
of the mean and standard deviation of physician visits 
per year for Quebec and the U.S. While the age-sex 
groups are rfot precisely the same, 13 the Quebec 
estimates are very similar to the U.S. estimates. For \ 
1974, the Quebec unweighted mean was 3.38 while the 
U.S. mean estimate wks quite similar, at 2.9 to 4 visits 
per year. Note, too, the similar standard deviatfons in 
the U.S. and Quebec, roughly 2.6 in l^tjj ibdations. 

Some of the basic statistics for females (58-61) are 
disaggregated in Table 5. We observe substantial 
differences. Particularly interesting is the higher 
number of office visits per year for low income persons, 
holding location constant. Also note the differences in 
rates of change between the two sample periods. 
Overall costs, number of procedures, and office visits 
were increasing fastest in the urban areas, particularly 
for the non-low income stratum. For example, while the 



'TVeinsiein and Stason, 1976. 

'^Recall that Table I showed little variation in services per patient year across 
age-sex groups in Quebec. 



Table 4. Physician Visits Per Patient Year for Hypertension 
for Selected Age Groups in Quebec arid the U.S., 1974 



Quebec 
Female (58-61) 



United States 
Male & female (45-64) 



Locatio/i of " 
the Visit 


Mean 8 


Standard 
Deviation 


Mean 


Standard 
Deviation 


Physician's office 


2.61 


2.59 | 


1, n.a. 


n.a. 


.. Hospital 


0.36 


n - a J 


1 n.a'. - 


n.a. 


Home 


0.14 


n.a. 


n.a. 


n.a. 


Outpatient department 


0.23 


n.a. 


n.a. 


n.a. 


* Consultation 


0.04 


n.a. 


n.a. 


n.a. 


Total 


3.38 


' n.a. 


- 2.92 to 3.99 c 


2.40to2.70 d 



47 



a Unweighted sample means of beneficiary utilization sample. By definition, persons had to have at least one procedure for 
diagnosis hypertension to be included. In all likelihood such persons also had an' office visit which implies that person with 
hypertension but without a doctor visit in the past year would not have been included in the hypertension subsample. ' 

includes emergency room and a physician's office located in a hospital. 

c Lower number is the mean for persons who "ever had hypertension" (2.70) and "now have hypertension" (3.14), including those 
persons who had no doctor visits in the past year for hypertension, the higher number is the comparable mean for "ever had" and 
"now have" but excludes those with no visit. The exclusion of the no-visit category would make this estimate most comparable to 
the Quebec estimates. Source: "hypertension: United States, 1974," Advance Data, November 8. 1976, U.S. Government Printing 
Office, Washington D.C., p. 9. 

ERIC 



°thid. 
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Table 5. Number of Procedures, Office Visits, and Total Physician Costs 
Per Patient Year for Treatment of Hypertension for Females 58-61 Years? 



Number of Procedures 
per Psitient Year 



Number of Office Visits 
; , per Patient Year 



Total Physician Costs 
per Patient Year 



Family Income 






Change 






Change 






Change 


Beneficiary 


1971-72 


1974-75 


per Year 6 


1971-72 


7974- 75 


per Year 6 


197172 


1974,75 


per Year 6 


Location 






- {•/•) 


■ > ', 




(V?) 






■ y 


Non-Low 








? 












. Urban 


. 2.69 


3.58 


9.9 


1.92 " . 


2.31 


6.3 


$16.65 


$26.40 


16.rf !: 


,i ^Suburban 


3.49 


3.57 


. 0.'8 , 


'.2.71 • 


2.45 


•3.3 


19.27 


23.00 


6.0 *; 


. * Nori- metropolitan 


3.23 


3.44 


..2.1: 


2.61 


2.48 


•1.7 


16.59 


2070 


7:6 


Chronic Low 




. : - 
















Urban 


* 3,37, V \ 


3.51 - 


.,1.4 


2.42 


2.42 


0.0 


$18.30 


"^$24.44 


10.0 . 


Suburtra 


3.34 


3.31 


0.3 


2.46 


2.56 


1.3 


17.99 


.21.55 


.6.1 


. Non-rrffrropolitan 


392 


4.01 


0.8 


3.14 


3.00 


•1.5 


19.01 


23.11 


6.7 


Weighted by 




















ljncome b 




















Urban ' 


276 


3.57 


'„ 8.9 


1.97 ' 


,. 2.32 


5.5 


$16.82 


$26.20 


15.7-' 


- Suburban 


3.48 


3.54 


0.6 * 


2.69 


2.46 , : 


•2.9 


19.14 


22.86 


6.0 


Non-metropolitan 


3.30 


3.50 - 


; ,Z0 


2.66 


2.53 


v -1.6 


16.83 


20.94 


- t.5 


Weighted by Income 






f 














and Location 0 


3.13 


3.54 


4.1 


2.40- 


• ' 2.*3 ■; 


04 v ; 


* $17.39 


v $23.43 


10.4 



a AII data are for diagnosis hypertension tu,,. , oo.m^io »^ (v K .u..ma<gi ? n,^ 

b Assumes weights of 0.90 ancl 0.10 for regular and crfronic low income ^respectively. 
c Assumes weights of o;39 t 0.23 Shd 0.38 for urban, suburban and non-metropolitan, respectively. 
d Annual compound rate of change of the* annual means. 



number of visits per year (per hypertensive»patient) was 
decreasing or relatively constant in surburban and non- 
metropolitan, areas, it was increasing in the urban areas 
at 6.3 percertK In addition, beneficiaries with non-low* 
income and living in ,0rban areas started from a 
relatively low base (£.g.,'l.9 office visits per person in 
1971), meaning that the large increases were t^some 
extent a "catching up." Total costs per year for persons 



of non-low income were the same in urban and non- 
metropolitan areas ($16.62) in 1971-72; but by 1974-75 
the cost for beneficiaries located in urban areas had 
increased to $26.40 while the increase for persons in 
non-metropolitan areas was half as great, reaching only 
$20.7*. ^ ■ 

The bottom portion of the table provides meafis 
weighted by income and location for' females 58-61 



Table 6. Percent of All Qf f ice Visits for Hypertension Cat»orfied as Complete and Major Complete 
by Family Income, Year, and When Physician First%e^art(e Active, Quebec, 1971-75* 



Year 


, Physician 
'*f First 
.> Active 


Family Income 0 
Non-Low (%) .Chronic Low (°/o) 


Weighted 
Family 
Income 6 


197V 


1971 or before 


9.8(223) 


9.2(140) 


9.7 . 


72 V 


1972 or after 


5.8( 13) 


0.0 ( 5) 


5.2 






9.6(236) 


8.9(145) 


9.5 


1973- 


15(71 or before 


; 17.8(228) 


13.5(161) 


17.4 


74 


1972 or after 


: ' 33.7 ( 38) 


31.8( 38) 


33.5 




All 


x 20.1(266) 


17.0(199) 


19.8 


1974- 


1971 or before 


25.2(233) 


20.4(137) 


24.7 


75 


1972 or after 


39.8 ( 61) 


32.0 ( 39) 


39.0 




.All 


28.2(294) 


22.9(176) 


27.7 



. a Based on a sample of 1,316 beneficiaries approximately evenly distributed in the four age-sex groups of female (37-43); female (47 
53); male (47-54); female (58-61). Sample sizes are shown in parentheses and refer to the number of beneficiaries. Estimates for non 
low and chronic low family income are sample means. 

b Physician who provided the modal office visit for hypertension for the year. Active status was assumed to be not a medical residen 
and received $20,000 or morejor tafi year from the" Reg ie,. 

e Non-low family income incliBeJ^^o^ns^whose .'family was not receiving public assistance in 1977, Chronic low income includes 
persons who were receiving pu^J^cl^^t^ceih '1977. and firs/reCeived public assistance in 1972. 
. d Assumes weights of 0.90 and jpj|ft)4or^^ 




years of age, thus, giving us "estimates" 14 for the ! 
province as a whole We observe thai costs per patient 
year . were initially greatest in . ttie suburban areas 
>($^9:J4).\bm the period, the cost per 

: paiien| year was greatest in the urban areas ($26.20). The 
.fate 'of cost* .increase was greatest in the urban areas * 
(.15.7 percent per year) and least in the suburban areas 
(6.0 percent per /ear). 

The increase in the cost per of fice visit over the period 
represents a shift to a lopgef office visit. The shift from 
the Ifeast complicated examination (ordinary) to more , 
^complex examinations (complete and major complete) is 
stipwn in Table 6. In 1971-72 only 9.5 percent pf the 
examinations were of the more complex variety. But by 
1V74t7.$ the, proportion of exams that were complete or 
njajbr complete (CMC) had increased to'27 .7 percent of e 
all examinations. This trend to more intensive visits was 
true of older physicians who were practicing in 1972,, 
but is much more prevalent among the newer physicians > 
, who have started practicing since 1972. 



Summary 

; The statistics of this section provide some insight into 
"the process of medical care delivery 'for hypertensives, 
how it has changed over time and ^how it differs by- 
patient location and family income: This insight is 1 
limited* by the nature of the information available 
through the Health Insurance Board's ' payment of . 
claims, which is restricted to claims data on visits, 
certain costs, and certain procedures. 

asic observations that can be made from the analysis 
6fthis section include; 

a. Our three aggregate measures of utilization 
(number De procedures, total cost per year, and 
office visits per year) suggest that the treatment . 
mode for hypertension does not differ substan- 
tially by iittome or location. 

b. Total physician costs per patient year in Quebec 
are likely to be substantially less than comparable 
figures in the U.S., even though the number of 
visits per year ip both pilaces is reasonably 
comparable. ' ^ f 

c. Costs, number of procedures, ani physician 
visits are reasonably constant across* the four" 
age-sex groups that are the focus of this analysis. 

d*. While office visits per year have remained 
relatively constant, total cost per patient year 
has been rising at 10 percent. Cost per office 
Visit has been rising at approximately 5 percent 
peryear. 

e. The increasing cost per visit coincided with (fir 
fact is identical to), the. increase in the length. 
„*: . of the visit. The proportion of ordinary examin- 
ations was. d^creasihjg and the proportion of 
fcomplete and ,maj9r complete examinations was 
. increasing bet ween^he two tiht&p^ribds. . 




* f. Chronic low income patient's appear to receive 
more office visits per year than the other 
hypertensive patients. /,.#■!■"':. ,•«'>'. ■ 
g. Cost per patient year for^ e treating 'hypertension 
increased moshrapidly for beneficfaries located 
in the urban a/Teas and least rapidly ih the subur- 
/ ban areas?.' The .difference ia^iricrease between 
the suburban iand non-metropolitan areas was 
small. . t .. > 

ECONOMETRIC AN ANSIS' ) ■• . 

The fundamental goal of this^ analysis is to estimate 
the empirical relationship between the local physician 
supply and the treatment of hypertensions in Quebec 
between; 1971-75, the first 5 years of universal 
insurance.. -Do we observe that, where physicians are* 
relatively plentiful compared to the population, patients 
with hypertension are treated differently/from 
hypertensive % patients in areas where physicians are 
relatively scarce? If physicians are in relatively short 
supply, are there fewer return visits or are. the visits 
provided more costly? If physicians are more numerous, 
is. the cost per year or the number of visits per year hjgh 
relative to areas where^physician^are scarce? ; 

There are two reasons why vve might observe a 
positive relationship between the local physician supply 
and pur measures of utilization: .. 

• Non-price /?a//o/zmg. Since there are no money 
prices paid by the consumer; it is possible that 
r . excess demand exists, particularly in areas where 
th^re are very few physicians.; Ill such instances, 
. it is likely that physicians might ration their tijj 
among competing demands! Such behavior 
include shorter and less costly visits as vM\ as 
■■ having the patient visit the physiciai/ loss; 
frequently. 

'•'Physician Iffltucement. Much has been said about 
the control over demand for mediical care that' 
physicians have By virtue of their role as advisers 
or agents for the patient. 15 This theory states that 
a physician 'can induce or generate demand for 
services by advising the patient to have various 
procedures performed or by having the patient 
come back more often for checkups and the like. 
^ This theory would suggest that a positive relation- 
ship^ between the supply of physicians and our 
measures of utilization is the result of physicians,, 
in areas of relatively greater supply, prescribing 

1 ■ more medical care to compensate forthe relatively, 
lower demand per physician. 

The empirical analysis presented below cajinot distin- 
gifish between these two explanations. Our goal i$ *o 
estimate empirically how large, if any, is the net result 
of these possible esplanations. • 




- *See Held andManheim, 4978. for a discussion of iHe weighting problems. 



15 Frank Sloan and Roger Feldman, "Monopolistic Elements in the Market 
for Physician" Services/* and Uwe Reinhardt's comments "on the Sloan- Feldman 
paper, "Parkinson's Law and the Demand for Physician Services." Both papers 
were presented at the Federal Trade Commission !s Conference on Competition 
in the Health Core Sector. Washington, D.C., June 1 -2, 1977. ' < , 
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Our ugit of analysis is the individual bertefkiary with' * 
three cross , sections of observations, coverfng three 
sample year$J We use two me&suresx>f utilisation related 
to the treatment of hypertension in Quebec. 

• The total cost per patient year fof procedures 
paid for by the Quebec Health Insurance Boafd 
for treatment of essential hypertension. 

• The revijsit rate per patieim.year for hypertension 
as approximated by the number of visits and con- 
sultations <in all locations) per year for a diagnosis 

" of essential hypertension. 16 ^ 
Our principal goal is to determine how important the 
local physician supply is in explaining . observed dif- 
ferences in measures of utilization, Other factors can 
also b$ expected to have important effects on utlizatioft 
rates, in particular family incofne and location of the 
beneficiary. In order not to confound our interpretation, 
of the importance of local physician supply, we must 
therefore "control''' for these other factors. They can be 
divided into Yhree,general areas': 

• Ambierit market conditions such as degree of 
urbanization, average family income, and proxi- 
mity tO a larg£ urban ormedical center which are 

- ■■ lilkely to affect utilization. 
/• Physician. chlatacterisVics which * are generally 
thought to affect the treatment rrfode 17 are likely 
, to be especially relevant in hypertension, given the 
relatively recent nature of its clinical significance. 
Physician characteristics of interest include 
specialty, age, 4 and sex. 

• Patient characteristics might affect . treatment 
pattern or utilization in several ways. Fir;st, a 

: , patient's general health status is likfcjy to affect \ 
the treatment of hypertension in that less healthy 
patients and/or^ patients with ^complicating ail- 
, , mepts are likely to be treated differently. than 
patient's who are otherwise healthy. Second, a 

• patient's personal non-medical characteristics 
such as age, sex, and familyiftjrome are likely to 
affect utilization. These tatter characteristics have 
been shown to'affect the demand for He^lt^care 

\ and rhay be proxy measures of health stattis as 

] well; , • ■, - . . i y. : . : . - 

Our two 'measures of annual Utilization, for essential 
hypertension will be regressed on the characteristics of 
the patient, and the physician, as well as a series of 



An earlier version qf this paper had used of pee visits only as the second 
measure ot utilisation, which prompted a reviewer to suggest that all visits, 
regardless Of location (office, outpatient, physician's office in a hospital), was 
appropriate. This paper reflects the reviewers suggestion;, although the 
basic results were no^ altered by the change/ The means of Tabic 8 provide a 
basic comparison of the difference. The more general, measure of.^isits is higher 
tfiaii the number of office visits by 0.4 visits <2.8:vsi.VZ). Overall the R 2 in the 
regVe&ibns Increased roughly by 0.08. 

: ,7 Sce. for example! Mark Pauly. The Effect of Medical Staff Characteristics 
oh -Hospital Cost, mimeo. Center, for ; Heajth Services and Policy Research. 

.TJorthwcstwn University. Evansto/i, Illinois; June 1977. Also, see Beverly C. 
4%yne and TOomas F. Lyons. "Method of Evaluating and'Improving Personal 
Medical Care Quality; Episode of Illness Study." and a "Method of Evaluating 
and Improving Personal Medical Care Quality of Office. Care Study. " reports 
done fcr the Hawaii Medical Association by the University of Michigan, mimeo. 
February 1972. 



market parameters. We.»now discuss the variables in 
more detail. - r " // 

i • • ^ ■ • s 

Market Conditions 

Local physician supply will be measured by two 
variables, th£ active]* 8 general practice physician. to popu- 
lation ratio 'and 'rhe comparable measure for specialists. 
The division of- physicians into these two\categories is 
common research practice and is used to reflect the degree 
<j*f specialization of their practice. Since the population 
age-sex mix differs from market area to^ market area, 
implying different demands *for j medi$al care, two 
measures of market condition^ will be used in a'ddition 
to the physician-population ratio. These adjustments 
are-the percent of the population in the market aVea that 
is less than 6 years of age and the percent. that is greater 
than 64, years of age: 19 ■ • 

Average ftonily income (1970 census data by area), 
percent of the population living in rural areas, and 
proximity to large urbao'&reas aretised to approximate 
market factors that 'affect demand 'for medical Care: 
travel time, convenience, and amenities for receiving* 

Cafe, , •>•; ••' . 

Physician Characteristics ' \ 

^Since patients can see more than one-physician in a 
year, the physician who provided- the mpdel (mOst 
frequent) office visit was considered the primary; 
physician. Approximately 19 percent of the sample ^aw 
mori than one physician for hypertension* during a 
given year. Characteristics of the physician who 
provided the modal office visit (modal physician) that 
afb controlled for in c the analysis ate age^. sex, and • 
specialty. Siifce Hypertension is a relative!^ recently 
identified . condition, -Ave hypothesize that older 
physicians will not treat hypertension with the intensity. 
«" that younger physicians will, seeing patients less* often 
. : . and providing les$ intensive visits. 

The sex of the physiciah can be expected to affect 
utilization, since females generally provide longer office 
visits and are likely to have rtiore time available than are 
their male counterparts. 20 As a consequence, we expect' 
female physicians to see their patients more often per 
year and provide more expensive office visits. 

The specialty of the individual physician is reflected 
in the distinction between general practice and 
specialist. Further subdivision of the "specialist" group 
(e.g., between internists and surgeons) was? avoided jn 



'a physician was considered actjve if he/she was noi a medical resident and 
Received ai least $20,000 for the year from ihe Quebec Health Insurance Board. 

l9 Sec Berry etafi. 1978. Appendix B. ^ 

20 . y ».•'.■ 

Based on the 1977 Survey ol Quebec general practitioners, female GF* office 
visits were 29.$ mirjutes while male GP office visits were 30 percent shorter at 
19.6 minutes. Furthermore, wlien asked pf their desire, for increased patient 
load, 18 perceoit of«dft males desired a great ef patient load. More thjn twice as 
many females (39 £erVent) wanted a greater patient load. Only 8 percent of the 
< female GPs wlmfced a. decreased patient low^while 16 percent of (he males 
« wanted a decrea*d patient load. See BaiTyeAjV., !978^Ch. IV. 



the interest of simplicity. Such a breakdown would be 
more important for the United States, where general 
practice physicians are not only older than specialists 
but also arc a much smaller proportion of the total 
number, of physicians. In Quebec general practitioners 
make up almost half the active physician stock. 

It is not clear a priori What effect the physician 
specialty has on the utilization measures* On the one 
hand, specialists are trained to use more diagnostic tests 
and may be more informed and concerned about the 
health implications of hypertepsion. As a result, the 
utilization measures for hypertension may be higher if* 
" the physician is a specialist. Utilization by a specialist 
may also be higher because they may tend to see rnbre 
serious cases (although this would be somewhat 
mitigated to the extent that our methodology is able to 
control effectively for- patients* health status). A 
i * counter view is that tjie^utilization per patient year 
] would be lower if the modal' physician were a specialist. 
The proponents of such a view argue that the specialists 
are f more precise, in their diagnosis^ because of the 
efftpt.rve use of diagnostic tests and know more precisely 
what methodology to use for treatment. : c-' r 



Patient Characteristics 

Age and Sex «■•* ■ \- f ( 

Given that a person ^as been diagnosed as hyperten- 
sive, we would e*t>efet older persons to have higher 
utilization. Whether -males use more or less care for 
< hypertension than females is less clear, althougrr rnales 
in general have lower utilization rates than females. 

Family Income 

Although the cost of physician and hospital services is 
paid by the provincial government in Quebec, family 
income is/likfejy to affect utilization in several ways. 
Generally/ persons with higher income are presumed to 
have grfeatef demand for medical care than low Income 
persons. Furthermore, higher income persons are more- 
likely. to be able to pay travel costs to receive' medical 
care. Offsetting effects, however, are the generally 

% higher time cost to receive medical care that goes along 
with higher wage rates and is presumably correlated 
with family income. Since drugs are provided at no cost 
to low-income persons in Quebec, and since medication 
costs are the majority of the costs for treating 
hypertension, low income persons may have a higher 
demand for physician visits for hypertension than the 

\ : : non-low income population .because the cost of the 
resulting treatment will be lower. 

Health Status 

We presume that a person's general health status 
affects his demand for medical care. Similarly, if we 
presume that such decisions are made by the jjjiysician, 
prescribed treatment for a given condition is also liable 



to depend on a persons's general health status. One 
major determinant of health status is age and sex of the 
patient. An additional indicator of general well-being is 
a person's entire medical utilization record for the year. 

There are at least two analytical reasons to include a 
person's overall utilization record. The first is the issue 
of complicating ailments. By this we mean* those 
conditions which, other things equal, are likely to 
complicate the treatment of hypertension/ For example, 
a patient with diabetes mellitus and hypertension may 
pfissibly require more treatment and physician 
monitoring for hypertension than a hypertensive patient 
without diabetes. Therefore* if we observed high 
utilization for hypertensipn for this patient but were 
unaware of the diabetes we might be confused in our * 
interpretation of average utilization patterns. This 
would be the case if,, for ex^jnple, such cases were 
always referred to specialists. ' We would observe the 
higher utilization and ascjfibe it to the physician's 
specialty when it should have been ascribed to the health 
condition of the patient. 

The second reason to consider: a person's ^utilization 
record relates to the fact that the Health insurance 
Board only records one diagnosis even if the physician 
indicates more than one on the claim record, if the visit 
or. -service were given a diagnosis other than 
hypertension (such as varicose veins of the lower 
extremities), we would be observing below average 
utilization for hypertension, and might ascribe such 
/behavior, to the wrong cause. If We were to contrpl for 
' /this condition in a regression, the sign of the coefficient 
"on varicose^eins would be negative, indicating that the 
;; varicose vein utilization did not lead the less utilization 
for hypertension but was obscuring the visit for 
'hypertension. 

Our approach to identifying these, two conditions — 
complicating 1 medical conditions " and substituting 
( conditions — is twofold. First, we sorted the beneficiary 
' s records for the essential hypertension sample and 
determine^ what other diagnosis- occurred relatively 
frequently. The resulting list of conditions was reviewed 
by physician consultants, who tjhteh recommended a list 
of diagnoses to be considered as control variables in the 
regression of hypertension utilization. The second 
approach to constructing such a list of diagnoses was to 
have our physician consultants review a sample of 
records for persons with hypertension. The results of 
,£oth the computer listing of frequent other conditions 
'for hypertensives and the physician review of a sample 
' of records provided the list of diagnoses that would be 
expected to affect the observed utilization rates ^for 
A hypertension. An example of the computer-ported 
othfer diagnostic conditions for hypertensive patients is 
shown in Table 7. 
This list of diagnoses and services believed important* 
» in understanding an individual's utilization for 
hypertension was divided into two groups. The first set 
included those items judged either to complicate the 
treatment of benign hypertension or to indicate the- 



52 . Table 7. The 30 Most Frequent Other Diagnostic Conditions for 850 Females (58-61 ) 

• Who Had 4-10 Services for Hypertension in One Year (1974-75)- ,* 





" T : — 

f 








ICDA 


* utsgnostr 


$ Rank 
nann 
• 


n 


iftki# All 


Code 


• * 


« * 




services 


AAA* i 


* No Diagnosis 6iv#Jrr" '> ^ * 


• 1 . 


009 


6.19 


. 71 0 7-11 


DhanwiatrklH Arthritis Oetan JvthrltiQ \ m 


* 






7i4 


<x Mnnrius unspeciiiea .*v 


• 2 




4.04 - 


OCA ' 


» Diabetesltallitus * \ ^ 


3 




3.13 


A 1 C\.A 1 A 

14. 


iscne/nic nean uisease ,v * \ 




Of U 


2.57 


TAA 
OUU 


# Neuroses * # » «■ ' f 
£ Menopausal oyinpiorns ^ '/ 


A * 5 

• f* , ■ 3 


364 


2.50 




6 


2ft& 

top 


1.98 


7o4r 


veneoroQenic rjain oyn^rome • / 


7^ % * 


9fi9 


1 ftO 


, J44 


, vjiner oereprai r*araiysis x 
OTesity Not specified As apocrine origin 




99A 


1 *>4 


277 * 


* Q 


991 


1 K9 


4AJ 


** Influenza, Unqualified # # 

Varico96 Veins^of ^ower Extrjjrrilties <■» ^ 




99n 


1 S1 




II 


1fl1 


1 94 


a r\r\ 

4yU 


Dfoncnitis, uno|uaiiTieQ 


* * t* ► 


1 


111 ^ 


fjl 


Synovitis, Bursitis & Tenosynovitis 


a 1 J 4^4 


141 


n Q7 


53i # 

370 . 


uisoroers ot runction ot oiomacn * 


1 A V 


117 


n ftO 


Refractive Erro/s 


A ■ 

• ^» |3 v 


1HA 


n 71 




uontroi visit rouowipg Mccute illness 


1ft 

I.O 


1HA 


0.71 


Add 

4oo 


Acuie proncnius & oroncnioutis ' 


17* 




n fis 




vjiner eczema & ueryiaims 


1ft 


91 


0.62 




injury, umer & unspeciiiea 


1ft 
IO 


^Q1 

i y i 




DO 3 


oasiiiiis <x.uuuvjeniii5 ^ 


19 


ftl • 


0.56 


1 7 A 
1 f 4 


klallnnanf Klonnlaonn of DroAat 
IVialiynaiii PltjupiaSiii ui DioaOi 


# 20 


75 * 


0.51 


bf 4 


onoieiiimasis < 


, til . • . 


7R *' 
r □ 


n si 

U.J 1 


"7QO 


oymptorns neierraoie to nespiratory oystem 


a 91 


74 


0 51 


fbf 


j uongeniiai Anomalies ot okim, nair, & nans 




71 
f i 


0.49 


595 


uysiitis 


9^ 


R7 

Of 


■ " n dfi - 

U.HU * 


400 


Malignant Hypertension 


24 


66 


0.45 t 


009 


Diarrheal Disease 4 


2b , 


OD 


U. 4b 


285 


Other & Unspecified Anemias 


25 ' 


65 


a- 0.45 


375 


Glaucoma 


25 ' 


65 


0.45 


785 


Symptoms Referrable to Abdomen & Lower 4 










Gastrointestinal Tract / 


25* 


65 


% 0.45 



a Not an ICDA code. 



severity of hypertension. They Were, in effect, proxy 
indicators of health status. Included in this set were 
diabetes, hoart condition, hospitalization for -any 
diagnosis, malignant hypertension, and a consultation 
for hypertensiori. 21 The implications of the second 
group of conditions were unclear. An ad hoc method, 
therefore, w$s adopted to test whether they changed the 
basic results in any substantial way. Included in .this 
latter set. were missjng diagnoses, neurbses, and 
treatment of varicose veins. 

* *. * 
» 4 * Empirical Results * 

The definitions of the variables used in the analysis 
and their means and standard deviations ^ar^presenteS 
in Table 8. the four set! of basic regression results are 
presented in Tables 10 through 13. £ach contains the 
same two dependent variables, the cost per patient 
year, and the revisit rate per patient year a as 
approximated by the number^f visits ar^d consultations 



21 A consultation is a relatively costly procedure compared to most other visits. 
While the ordinary examination cost $5, and the complete and major complete^ 
examinations cost $8 and $20, respectively, a consultation^ cost $15 to $xf* 
between I97ftnd 1975. 
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per year. The,regression number is indicated at the top 
of each column. A xflrectory of the independent 
, variables used in each regression is contained in Table 9. 
The regression results are presented In stepwise 
fashion, ^starting with basic patient characteristics, 
including age and sex, health status and family income, 
in Table 10. In the n<fxt settfftegressions we test for the 
effect of the local pliysicjan supply, in Table 11, 
followed by the characteristics of the modal physician, 
* in Table 12. Finally, in T^ble 1 jf, wp add sample year^ 
. binaries, interaction terms to test for changes over timeV 
•and sqme measures of patient medical utilization not 
previously tested. The results vyill be discussed in order. 

As a first impression we test, for the effects of .a 
.patient's health status on the cost "of tiyating 
hypertensi6n. We observe large and statistically, 
significant" effects on the cost of having been 
hospitalized during the year/ The effect of 
hospitalization (|os any diagnosis) is S14 whenthe mean 
r cost for hypertension Is only S2(| . The effect of having at 
least one service for jnallgnant hypertension is $18. 
While the effect of having bad a service for heart disease 
is statistically significant at tj^e 10 percent level, the 
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Table 8. Variable Definitions, Acronyms, Means and Standard Deviations 
for Regression Analysis of the Treatment of Hypertension, Quebec, 1971-75 



Acronym 


Definition^ 

. v * r 


Mean 


Standard 
Deviation 


Dependent Variables 


■' * i 






TOTALSH 


* Total cost per patient year for all procedures for 
essential hypertension ($) 


20.619 


22.946 


UppUVNM 


. No. of off ice visits for hypertension * 


2.750 


2.797 


wicitc 
Viol lb 


No. of visits and consultations for hypertension in all locations 


3.162 


3.670 


' Independent Variables 


* < 






J=37-43 


■ 1 if beneficiary is female (37-43); 0 otherwise, 


0.112 


0.315 


F47-53 


1 if beneficiary is female (47-53); 0 otherwise 


0.305 


0.461 


M47-54 * 


1 if beneficiary is male (47-54); 0 otherwise . 


0.108 


0.311 


LOWINCOME 


1 if beneficiary is chronic low incomefO otherwise 


0.385 


0.487 


HOSPITAL 


1 if # hospitalNisits 0;0 otherwise 


0.123 


0.329 


HEART 


1 if # procedures for heart disease 6 > 0; 0 otherwise 


0.091 


0.287 


' DIABETES 


1 if # procedures for diabetes 0 > 0; 0 otherwise 


0.062 


0.241 


MALIGNANT 1 


1 if # procedures for malignant d hypertension > 0; 0 otherwise 


0.026 


0.160 


PERCENT LT6 


% of market area population less than 6 years old 


10.174 


1.217 


PERCENT GT65 


% of rrtarket area population greater than 65 years old 


6.343. 


1.740 


SPECPOP 


(active specialists) / (pop x .001 ) in market area 


0.298 


0.321 


GPPOP 3 


(active general practitioners)/ (pop x .001) in market^ area 


0.378 


0.089 


MODLSPEC 


1 if modal physician is a specialist; 0 otherwise 


0.122 


,0.327 


MODLAGE 


age of modal physician (years) ' 


43.364 


11.998 


MODLAGESQ 


square of age of modal physician ■„ ' 


2024.369 


1116.121. 


• MODLFEMALE 


1 if modal physician is female; 0 otherwise . 


0.015 


0.120 


RURPOP 


% of MA e population living in rural area 


. 35.623 


24.029 


DISTMSQ 


1 if market area is within a 50 mile drive of Montreal, Sherbrooke or 
QuebecCity;0 otherwise \ V 


0.677 


0.468 


INCMEAN 


Mean 1970 household income ^market area' 


7835.43V 


• 2171D72 


YEAA2 


1 if sample period is July 1973 — June 1974; 0 otherwise 


0.352 


0.478 


YEAR3 


1 if sample period is July 1974 — June 1975; 0 otherwise 


0.347 


0.476 


LOWSPEC 


Interaction of chronic low income (LOWINCOME) and modal physician 
specialty (MOLDSPEC) 


0.036 


1 0.186 


INCYR2 


Mean 1970 household income x year 2 binary 


2767.379 


3971.232 


INCYR3 t. 


Mean 1970 household income x year 3 binary 


2709.341 


3927.246 


LOWYR2 


Low Income binary x YEAR 2 binary 


0.140 


0.347 


' LOWYR3 


Low Income binary x YEAR 3 binary 


0.139 


0.346 


CONSULT- 


Number of consultations for essential hypertension 


0.042 


0.200 


MISSDIAG 


Total cost of procedures with missing diagnosis ($) 


13.017 


39.120 


INFLUENZA 


- Total cost of procedures for influenza unqualified ($) f 


1.015 


4.010 


NEUROSES' 


Total cost of the procedures for neuroses ($) fl 


4.139 


23.052 


0 VVEIN 


Total cost of the procedures for varicose veins of lower extremities ($) h 


2.445 


22.484 


HOSPMISS »*>s 


' Hospital visits binary (HOSPITAL) x cost of procedures for missing 
diagnosis (MISSDIAG) 


5.012 


30.380 


NUMBER OF OBSERVATIONS 




.13,177 


r 

,*For any diagnosis. 


e MA is market area. 






*ICDA codes 410, 41 1 , 41 2, 413. 


'iCDA code 470. 







C ICDA code 250. 
d ICDA code 400. 



°ICDA code 300. 
h ICDA code 454. 



Table 9. Directory of Regression Results 



Dependent Regression Table Independent 

Variables Number Number Variables 



1. Cost per year 

Visits and consultations per year 


(D 
(2) 


10 


Basic patient characteristics including 
health status and family income 


2. Cost per year 

Visits and consultations per year 


(3) 
(4) 


11 


Add to the above: 

measures of the local physician supply 


3. Cost per year 

Visits and consultations per year 


(5) 
(6) 


12 


Add to the above: 

characteristics of the modal physician 


4. Cost per year (full sample) 
Visits and consultations per year 


(7) 
(8) 


13 ' 


Add totheabovd: 

market area characteristics, sample year, 
time interactions with area income and with 
low income status; certain other medical 
utilization indicators. 



coefficient remains small ($1.20). .Low family income 
did hot affect costs in any appreciable way, nor did the 
age and sex of the patient. 

Regression (2) shows the effects on visits per year. We 
find that, contrary to the results for coits, the age and 
sex of the patient affect the revisit rate, although the 
magnitudes are small.. Consistent with the cost picture 
presented above, malignant hypertension has a 
substantial effect on the revisit rate t (2.8 visits per year 
with a mean of 3.2). G\yen the^nature of malignant 
hypertension, 22 such an observation is not a surprise. " 

In Table 11, we introduce measures of the market 
area physician supply, primarily the^general practice to 
population and specialist to population ratios. The effect 
of a high general practice to population ratio on both 
costs and visits is positive. For costs,, the coefficient of 



^Malignant hypertension is a more rare form of hypertension than essential 
hypertension, wherein the blood pressure is "extremely high/' 



the ratio of GPs to population (GPPOP) has very small 
standard errors, meaning very precise measurements (t ' 
statistic = 6). For visits, the effect of GPPOP is 
statistically significant at the 0.01 level. It is also 
numerically large with an elasticity of 0.23; that is, for a 
10 percent increase in theGP per population ratio, costs 
per patient year for treatment* of hypertension would 
increase 2.3 percent. 23 The comparable cost elasticity 
for the specialist to population ratio is 0.06; that is, a 10 
percent increase in the specialists per population ratio 
would iricrease costs by less than 1 percent. While the 
effect of both GPs and SPs is to raise costs as rheir 
numbers increase, the effect on the number of visits is 
different. The number of visits per year decreases as 
the number. of specialists per population increases, but 
the number of visits increases as the number of GPs 
increases. 



^This is evaluated at the mean. 



Table 10. Regression Estimates of the Cost and Visits Per Patient 
Year for Treatment of Hypertension, Quebec, 1971-75 



Regression No. . i 0) * ( 2 ) 

Dependent Variables 



Independent 
Variables 


■A Cost per Patient Year 


4 Vis its per Pa tien t Year 


Coefficient 


(t statistic) 


Coefficient 


It statistic) 


F37-43 


-0.230 


(0.356) 


ift 161 


(1.547) 


F47-53 


-0.341 


(0.758) 


^ 077 ft 


(1.065) 


M47-54 


0.510 * 


(0.780) . 


-0.182* 


. (1 729) 


LOWINCOME 


-0.342E-2 


^(0.000) 


0.265 b 


(4.124) 


HOSPITAL 


14.301 b 


03.710) 


2.100 b 


(21.670) 


HEART 


1.19* 


. (1.742) 


•0.089 


(0.808) 


DIABETES 


-0.752E-1 


(0.095) 


• -0.233* 


(1.794) 


MALIGNANT 


18.093 b 


(14*41) 


2.830 b 


(14.550) 


constant 


18.353 




2.810 




Standard error 


22.210 




3.568 


.r 


R square (adjusted) 


0.063 




0.055 




Joint F statistic 


111.943 b 




96.720 b 




Mean of dependent variable 


20.619 




3.162 




Number of observations 7 ^^. 


13,177 




13,177 





Statistical significance indicated as follows: a, 0.10 level; b, 0.01 level. 
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Table 11. Regression Estimates of the Cost and Visits Per Patient Year 
for Treatment of Hypertension, Quebec, 1971-75 



/ 



Regression No. (3) (4) 

Dependent Variables 



Independent Cost per Patient Year Visits per Patient Year 

Variables Coefficient (t statistic) Coefficient (t statistic) 



F37-43 


•0.147 


, (0.228) 


-0.161 


(1.549) 


F4753 


-0.222 


v (0.495) 


•0.085 


(1.172) 


M47-54 


0.526 


(0.806) 


•0.170 


(1.622) 


LOWINCOME 


-0.140 


(0.032) 


0.272 c 


(4.227) 


HOSPITAL 


14.354 c 


(23.816) 


2.084 c 


* (21.489) 


HEART 


; 1.087 


(1.582) 


•0.072 


(0.653) 


DIABETES 


' :0;228 


a (0.283) 


-0.231 8 


(1.777) 


MALIGNANT 


18.149 c 


(15.015) 


2.820 c 


(14.498) 


PERCENT LT6 


0.447 a 


(1.862) 


0.042 


(1.099) 


PERCENT GT65 


0.147 


(0.963) 


.0.023 


(0.954) 


SPECPOP 


4.004 c 


(5.699) 


•0.265 b 


(2.345) 


GPPOP 


12.561 C 


(5.588) 


0.994 c 


(2.748) 


constant 


6.900 




1.932 




Standard error 


22.157 




3.566 




R square (adjusted) 


0.068 ' 


0.057 




Joint F statistic 


80.532 c 




66.177 c 




Mean of dependent variable 


20.619 




3.162 




Number of observations 


13,177 

f '— — 




13,177 





Statistical significance indicated as follows: a, 0.10 level; b, 0.05 level; c, 0.01 level. 



Table 12. Regression Estimates of the Cost and Visits Per Patient Year 
for Treatment of Hypertension, Quebec, 1971-75 



Regression No. 




(5) 


(6) 








Dependent Variables 




Independent 


Cost per Patient Year 


Visits per Patient Year 


Variables 


Coefficient 


(t statistic) 


Coefficient 


(t statistic) 


F37-43 


•0.274 


(0.428) 


•0.183? 


(1.760) 


F47-53 ; 


•0.263 


(0.591) 


, , 0.095 


(1.321) 


M47-54 


0.396 


40.612) 


•0.178 s 


(1.697) 


LOWINCOME 


0.235 


(0.592) 


0.254 c 


(3.947) 


HOSPITAL 


13.769 c 


(23.017) 


2.071 c 


(21.320) 


HEART 


0.570 


(0.837) 


•0.076 


(0.683) 


DIABETES 


•0.245 


(0.307) 


7 -0.238 s 


(1.833) 


MALIGNANT 


18.532 C 


(15.478) 


2.833 c 


(U.568) 


PERCENT LT6 


0.264 


(1.107) 


0.036 


(0.927) 


PERCENT GT65 


0.146 


(0.962) 


0.026 


(1.049) 


SPECPOP 


. 2.556 c 


(3.620) 


•0.237 b 


(2.066) ■ 


GPPOP ' 


13.354 c 


(5.972) 


0.867 b 


. (2.387) 


MODLSPEC « 


8.380 c 


(13.853) 


-0.059 


(0.605) 


MODLAGE 


•0.1 51 c 


(9.230) 


•0.01 2 C 


(4.344) 


MODLFEMALE 


6.229 c ' 


(3.858) 


0.074 


(0.281) 


constant 


20.605 




2.543 




Standard error t 


21.942 




3.563 




R square (adjusted) 
Joint F statistic * 


0.086 




0.057 




83.222 c 




54.412 C 


i 


Mean of dependent variable 


20.619 




3.162 




Number of observations 


13,177 




13,177 





Statistical significance indicated as follows: a, 0.10 level; b; 0.05 level; c, 0.01 level. 
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Table 13. Regression Estimates of the Cost and Visits Per Patient Year 
? . for Treatment of Hypertension, Quebec, 1971-75 



Regression No. 



(7) (8) 
Dependent Variables 



Independent 
Variables 



Cost per Patient Year 
Coefficient 



Visits per Patient Year 



(t statistic) 



Coefficient 



(t statistic) 



F37-43 
F47-53 
M47-54 

XOWINCOME 
HOSPITAL 
HEART 
DIABETES 
MALIGNANT 
PERCENT LT6 
PERCENT GT65 
SPECPOP 
GPPOP 
" MODLSPEC 
MODLAGE 
MODLAGESQ 
MODLFEMALE 
RURPOP 
DiSTMSQ 
INCMEAN 
YEAR3 

YEAR2 ^ 
LOWSPEC 
INCYR3 
INCYR2 
LOWYR2 
"COWYR3 
CONSULT 
-MISSDIAG 
INFLUENZA 
NEUROSES 
VVEIN 
HOSPMISS 
constant 
Standard error 
R square (adjusted) 
Joint F statistic 
Mean of dependent variable 
Number of observations 



•1.095 a 
•0.642 
* -0.925 
1.978 c 
8.103° 
0.128 
•0.697 
17,088 c 
0.249 
0.321 a ; 
,-2.154 b ' 
6J44 C ' ' 
2.6?4 C 
-0,408 c ; 
0.322E-2 C 
3.907° 
•0.51 2E-2 
0.658 
0.481 E-3 b - 
3.571 b 
-0.357 
•2.483 b 
0.134E-3 
0.318E-3 
•1.080 
-2.077 b 
41.745 c 

0.1 36 c 
•0.01 9 b 
-0.013 

0.028 c 
19.296 
20.340 

0.214 
116.868° 
20.619 
13,177 



(1.842) 
(1.554) 
(1.538) 
(2.845) 
(12.895) 
(0.202) 
(0.940) 
(15.372) 
(1.076) 
(1.715) 
(2.115) 
(2.878): 
. (3.843) 
' (4906) -1 
(2.949). 

'■<?>5?2) s ; 

(t386); 
(2.411) 
(2.108) 
(0.212) 
(2.103) 
(0.658) 
(1.560) 
(1.182) 
(2.272) 
(44.127) „ 

(3.057) 
(2.453) 
(1.604) 
(4.288) 



-0.254° 

-0.136 3 . 

-0.303 c 

0.540 c 

1.561 c 
•0.112 
-0.260 b 

2.705 c 

0.070 8 
,0.033 
•6. i 324 a 
. 0-640 
4).578 c 
•0.036 b 

(3.305E-3 
-d.024 
:-0»l2Bf-2 

0.215 c 
-0.689E-5' 
'^0i524 a ■•; 
•0.227' ; 
•0.023 
•0.360E-4 

0.293E-4 
•0.288 3 ' 
•0.416 c 

3.419* 

0.023 c 
•0.417E-2 C 
•0.231 E-2 a 

0.380E-2 C 

2.580 

3.498 - 

0.092 
43.890 c 

3.162 
13,177 



(2.484) 
(1.919) 
(2.929) 
(4.513) 

(14.444) 
(1.033) 
(2.037) 

(14.149) 1 
(1.756) 
(1.037) 
(1.849) 
(1.587) 
(4.904) 
(2.067) 
(1.622) 
(0.095) 
(0.458) 
(2.627) * 
, (0.200) 

*fi?79&) ; 
y , (0.780) ; 
° (o:no) 

(1.031) 
(0.835) 
(1.832) 
(2.644) 
(21.016) 

(2.965) 
(3.100) 
(1 698) 
(3.374) 



Statistical significance indicated as follows: a, 0.10 level; b, 0.05 level; c, 0.01 level. 



In the next set of regressions, (5) and (6) in Table 12, 
we introduce the individual characteristics of the 
physician who provided the modal office visit. We 
observe three effects on costs per year (all statistically 
significant): the cost per year increases if .the modal 
physician is a specialist, younger than average, and 
female. Sex and specialty of the modal physician has no 
or little effect on the revisit rate. The revisit rate is lower 
for older physicians. The effect on the coefficients of 
the aggregate physician supply (GP and SP to 
population ratios) of introducing physician 
characteristics into the regression is to lower the positive 
cost effect of the specialist to population ratio, but t£> 
change the cost impact of GP to population ratio very 
little. Therefore', the effect on costs of the GP to 
population ratio remains relatively high (E = 0.24) while 
the elasticity of costs with respect to the specialists to 



population ratio falls fromk relatively low value of 0.06 
to 0.04. * 

Finally, in regressions (f) and (8) of Table 13, we 
introduce additional market area characteristics and 
medical information on the beneficiary. The overall 
effect of these additions is to lower the impact of some 
of the previous independent variables. For example, the 
effect of the GP to population ratio*on the cost per year 
is reduced by half (from $13 to $6.8; elasticity = 0.12). 
The cost effect of the* specialist to population ratio is 
changed from $2. 55. to -$2.02. The effect of modal 
physician being a female is reduced from $6 to $4. 

The reduction^y a half of the elasticity (6) of cost 
with respect to the GP to population ratio (0.24 to 0.12) 
is substantial. While it is not clear from the data of 
Table 13, this change appears to be primarily the result 
of adding the two year biharies. In other> v words, when 
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controlling for year (YEAR 2 and 3) in regression (7), 
the estimated effect of the GP to the population ratio on 
costs is half what it is when the year binary is excluded. 
This suggests that over time physician billings are 
increasing, but that the effect of the relative physician 
supply per se is not large. Recall for example that ihe 
elasticity of cost with respect to the specialist topopula- 
tipn ratio also decreases when the year binary is intro- 
duced, but that the numerical value was originally fairly 
small (£ = 0.04). 

It might be argued that the year binary is merely a 
measure of the increasing physician to population ratio 
and that the inclusion of both year and the relative 
physician supply is redundant. This argument, however, 
ignores several reasons for including both measures 
simultaneously. First, over time other characteristics 
such as highway improvements and personal income are 
likely to affect demand for medical care. Secondly, the 
long-run elasticity of demand is likely to be greater than 
the short run. Certainly learning how the system 
operates (for both provider and beneficiary) is likely to 
increase over time. Finally, it should be observed that 
the simple correlation of YEAR 2 and 3 with the relative 
physician supply (not shown) is relatively low and never 
exceeds 0.30. Therefore, it has been possible to estimate 
the separate effects of the year and physician supply 
variables. 

While the positive efficient ori the YEAR, 3 '■ bihaKy/ 
($3.57 in regression (7^ tij .itself suggests physjdari^in- 
duced demand as the -physician to population ratio 
increases over time, the inclusion of the relative, 
^physician supply as a regressor in the equation is 
ignored. Therefore, the increased cost over time remains 
unexplained in this analysis, but the increased cost over 
time does not suggest that the relative physician supply;, 
affects the costs of treatment. At least the coefficients 
of Table 12 suggest that the effect for GPs is not very 
large and that for specialists, the effect is negative. . 

It may be that the time effects are in fact a result of 
increasing physician supply for the province as a whole. 
That is, the Quebec Province medical community may, 
change its view of the optimal treatment mode ii) 
response to changes in the relative scarcity of phy.siciap 
time. However, if this is happening, it occurs through a 
complex dynamic mechanism since the time effects 
cannot be explained by local area physicians adjusting 
their output to local supply. Also, since rnuch of the 
increase in costs is due to a change in the type of visit 
supplied, it is possible that this time effect is solely due 
to ajearning how to use the fee schedules, independent 
of physician supply. s > • 

We have also added in regressions (7) and (8) a term 
for the square of the modal physician's age 
(MODLAGESQ). The negative sign for the coefficient 
on physician's age -and positive sign on the age-squared 
term describe a quadratic of the cost per patient year . 
decreasing with physician age, reaching a minimum at 
63 (see Figure 1). While the curve is mathematicalUy 
constrained to turn upward at 63, there a?e in effect few 
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active physicians older than 63. ConseqMenrJy^ the curve 
falls through the relevant range of physicjari age; The 
effect of physician's age on visits |j]jer year,- while 
statistically significant, is small. ! : ] ; v • ' , ;' .* " 

Chronically low income (LO W INGONtE) ^j^irs'ons- 
receive more medical care per year for hypertension, ks 
indicated by the positive coefficients* on both cost; and 
visits. The magnitudes of the additional treatment .for 
the chronic low income persons are; not. trivial, 10 
percent (1.98/20.62) of the mean cost and 14 'percent; 
(0.5/3.5) of the mean visits. The intefactionUernts of 
low income with years two and three (LOWYR2 and 
LOWYR3) show that the low income differential, i$ 
decreasing over time; that is, the \bigl^T\cdSi<^T'^aT fot': 
low income persons was approaching th^ 
population as a whole. f. *'•••' *,; : " 

While hypertensives in-; high ^ncome areas 
(INCMEAN) appear to receive v ^ 
per year as measured in cpstsy the ^ 
statistically significant, is vijry srpalk ^e feyfsit/r^te in 
high income areas is about^the saiWaVJni low /income 
areas. The effect of market are^ income does not seem 
to change over time as iriidi^ateq; by/Vhe,W 
insignificant ^nd snfiall coefficient interaction 
terms between years, and; ^r^ -mcdme (lNjCYR2 and 
INCYR3),v , ; ^\'''^'p^^-':^\ >' ' ' 

Tyro other area regressbrfc are; entered as independent 
v^riatfles in regressions; (7) khd (8).. The percentage of 
the- population in the nrjarfcet area r living jn rnrat areas 
(RURROP) and . a binary indicatinig ^rpijiimity to 
Montreal;. SherbrookeandQuebec are' 
measures* of travel time to a physician as- well as other 
indicktorS of the convenience Of urban life. Both of 
; these coefficient^ in th^ cost- equation are statistically 
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insignificant. Apparently, much of the effect of these 
measures is already reflected in other variables such as 
area family income (INCMEAN) and the specialists to 
population ratio (SPECPOP). There is a modest (6 
percent of the mean) effect on the revisit rate of 
proximity to urban area, which presumably reflects 
some travel costs/ 

One issue of equity in medical utilization is whether 
low income persons see a specialist for hypertension at 
the same rate as the non-low income population. While 
we dp not have a definitive answer to this question, the 
means of Table 8 suggest that they do. Since 39 percent 
of the sample is low income (LOWINCOME) and 12 
percent of the sample had a specialist as modal 
physician (MODLSPEG), if low income persons saw a 
specialist at the same rate as the npn-low income 
population, 5 percent of the low income persons (.39 x 
.12) would have a specialist as a modal physician. The 
means jof LOWSPEC (an interaction term between 
LOWINCOME and MQDLSPEC) suggest that 4 
percent of the low income persons had a modal 
specialist, not too different than the hypothesized 5 
percent. But the regression coefficient of the interaction 
term for modal specialist and low income (LOWSPEC) 
in Table 13 suggests that, even if low income persons see 
specialists at the same rate as non-low income persons, 
the services received per year are less by $2.48, not an . 
. insignificant amount compared to a mean of '$2Q.^ '■[ . 
The very, large coefficienU($41 .75) on;the consultation - 
for hypertension binary (CONSULT in 'regression 7), 
* witji. a very small standard error (t — 44.13), leaves little 
doubt of the large effect this measure has on average 
costs. We do not have a complete explanation of this 
phenomenon;. it is probably a meas^e °f case severity. 

The three additional measures, of patient's medical 
utilization (dollars * per year for INFLUENZA; 
NEUROSES; VVEIN) are not easily interpreted. They 
are entered into the regression, however, in the context 
of.cpntrjplling for multiple diagnoses (see above). 
, Fit)ally> note that the interaction of the hospital ^ 
^dmis$ipij; binary and the cost of procedures with 
;.-ih)^si^^rq^noses (HOSPMISS) suggests that the 
j jn^^ljaghoses are for procedures delivered in tfie 
V'i^op^uUf.^^ults, not shown, which entered only the 
^./^o^^m'^^j^urcs with missing diagnoses, showed a 
: ''ia'r'gjc '.c'(^(FiQ!PAiyin the cost equation. The interaction 
"ieff^ in regression (7), suggests that the 

V CO^t ^ ci-P Irjrir&in^ diagnoses was really an effect of 
-: v \bp$p^ °f HOSPMISS in regressions 

ii) ai^^^piitrpU more adequately for a patient being 
~ hpspj t^^rtpaild ciuv, therefore, be interpreted as a 
term. The consequence is that the 
•« . pfocrfur^f Will provide better estimates for our 
interest, since to exclude this term 
*WQU^ be omitting an important measure of 

he^th 'isiati^? (TJiis presumes, of course, that a patient 
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who was hosptialized during the year is, on average, in 
poorer health.) 

Conclusion 

Holding patient age, sex, family income, location, 
and some proxy measures of health status constant, we 
can report the following regarding treatment of 
hypertension per patient year. 

The effect of the local GP to population ratio is to 
increase cost a small to moderate amount (elasticity of 
0.12). The effect of the local supply of general 
practitioners on the revisit rate is also positive with a 
rather low elasticity, of 0.08, although it is not 
statistically significant under the usual criteria (t = 
1.59). 

The effect of the local specialists to population ratio 
is to reduce cost and the revisit rate, although the 
magnitude of the effect is very small (elasticity of -0.03). 

Holding constant the local supply^pf physicians, costs 
are slightly higher, but the^humbef/of visits per year is 
lower if the physician is a specialist. v 

Both the cost and revisit rate decrease with physician 
age. * 

The costs are higher for female physicians compared 
to male physicians although the revisit rate is about the 
same. < 

Low income persons receive more services per year 
and have a higher revisit rate. ; ' >' 

The differences between low income persons and the 
rest of the population are, however, decreasing over 
time. J ' ' x , „ . 

Costs are rising over time, although the revisit rate is 
relatively constant. j 

Throughout this discussioft we have maintained(a 
neutral posture^ with respect to the implications ofs 
changing costs for the treatment of hypertension. 
Hypertension is undoubtedly a .major health problem 
which does respond to treatment. When we observe, that 
costs are increasing, it'implies that services to: patients 
' are increasing. Whether the cost to society of these extra 
services is worth the benefits is a question clearly 
' beyond the scope of this effort. 

The results presented here show that treatment for 
hypertension is not independent of the local physician 
supply. The cost of treatment increases as the number of 
general practice physicians increases, but decreases as 
the number of specialists increases. The magnitude of 
both these effects, however, tends to be fairly small. 
Interestingly, the change in costs is associated more with 
the cost per visit than with the number of visits. 

As was pointed out in the beginning of this section, a 
positive relationship between physician supply and 
treatment cost could stem from two different sources: 
non-price rationing and induced demand. But the 
results presented here suggest that whatever the source, 
the effect is not large, which implies that the issue is not 
as serious as one might at first suppose. These results 
are, of course, specific to one diagnostic Condition and 
cannot readily be extrapolated to all medical care. It is 
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noteworthy, however, in that hypertension is a medical 
condition which allows considerable discretion to the 
physician in determining treatment mode and patient 
initiation of care is considerably less than in many other 
chronic conditions. It would therefore appear to be a 
natural candidate for testing the hypothesis of physician 
inducement. The results presented here suggest that if 
physician inducement is present, the .magnitude is not 
large. . 
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ABSTRACT □ An ecpnomic model is presented where the concentration of dentists is an integral 
part of the supply and demand for dental services. The three equation simultaneous system of 
demand, supply, and concentration shows how the quantity of dental services delivered, fees paid, 
and distribution of dentists are joiititly determined. , 

Previous research concentrated on either non-economic criteria for practice location or single 
estimations, where the practice location decision was not part of an economic system. These studies 
used data on a national or state basis rather than on local or regional economic markets. 

/The results of this study seem to indicate that local and regional markets are an appropriate area for^ 
economic analysis. Our tentative results ire that market forces do in fact determine the supply, 
demand, and market concentration of dentists. We find that the United States' experience concerning 
the distribution of dentists is not unlike the distribution of dentists and other health care providers in 
many other nations with diverse economic systems. 

It appears that policy alternatives to alter the distribution of dentists must consider the impact-Of 
those policies on*the entire dental rrfarket. Conventional policy recommendations have conventional 
economic results. For example, increasing the number of trained dentists will result in dentists 
locating in areas of economic need. 



INTRODUCTION % One modification to conventional analysis was the 

The distribution of dentists in the United States is introduction of the target hypothesis. Here it was 

currently an important subject of health policy. In fact, " assumed that the health providers did not attempt to 

the distribution of all health care providers has become maximize their own economic well-being but had a 

a major policy issue not only in America but in many target level of economic affluence. They choose practice 

other nations. A caricature of the conventional wisdom locations near their friends or families or near where 

seems to be that dentists choose tfyeir practice locations they went to schofoL If the community provided.many 

with little or no concern for the economic demand for customers, they could pick and choose between 

their services. Then once the location decision has been patients, work short work hours, and establish fee 

made, the dentist can "adjusflris fee or the amount of scHWules below what they, might otherwise charge. On 

service he provides to yield the income level he deems,, ;>the other hand, if the community did not provide 

appropriate. In effect, what is being argued is that either enough patients to yield the.target income, then prices 

conventional economics does^not apply to dentistry or would have to be increased for the existing patients. 



that convAtional economic analysis must be Another tactic could be to induce the existing patients to 
substantially modified in the case of health professions. consume, enough . services to generate the desired 



income. The only constraint on the level of fees or 
quantity of services provided would be the target or 
aspiration level (possibly tempered by peer pressure) of 
the provider. (Here we have to be careful to refer to all 
health care providers and not single out dentists, since, 
most research focuses on physician behavior.) 

The last example has come to be called the suppiy 
induced demand hypothesis. If the hypothesis were true, 
we would find that location decisions were made 
independently of economic criteria, and those areas 
with relatively^more dentists would have higher fees than 
areas with relatively fewer demists. Apparently 
conventional economics .does not work here either. We 
have a new health, economics where more competition 
leads to higher prices rather than loVer prices. One 
reason why health-providers are allegedly able to escape 
conventional market forces is due to the * public's 
: medicaj. ignorance or theii^blind trust in the phfyician or 
dentist. In these cases. supply and demand influences ihe 
"demand for medical "services. Sellers of the service 
acting as agents for their patients are in effect making 
the decision to 'purchase the service. The net result is 
that demand for health services is higher where there dre 
more providers. This is in contrast to conventional 
economics where the demand for a factor of 
production, here the input of labor service, is derived ' 
from the market demand for the product. 

The major subject of this paper is to examine the 
extent to which dentists are in fact insulated from 
market forces. We question whether thk United States' 
experience with its "maldistribution" of dentists is a 
unique result attributed to the lack of market controls. 
Also we attempt to determine what part market forces 
play in the location or per capita distribution of 
dentists. Finally, we show tHat" the structure of the 
dental industry is in fact a result of market forces. 

If the distribution of dentists is a result of market 
forces rather than being independent of those forces, aay 
public policy designed to alter the distribution of dental 
manpower resources must be concerned with very broad 
policy impacts. A public policy that directly increases 
the number of' dentists in low income or rural areas, 
would necessarily impackoW the whole dental market. 
For example, one way tcrincrease supply would be to 
reduce restrictions to or to promote entrance into the 
dental profession. The production of relatively more 
dentists would have the necessary consequences of 
lowering dentists' incomes from what they otherwise 
would have been. Removal of market restriction #nd 
regulations that discourage competition Avould also 
promote a * more uniform distribution of dentists, 
However, if dentists are not subject to the regulation of 
market forces, then increased governmental 
intervention and regulation would be in order. 

In the sections that follow we will review some of the 
existing literature that is related to these issues. Then we 
explain the economic model and data we use to 
investigate these issues. The final section is our 
empirical results and a summaVy of ouf findings. » 



LITERATURE REVIEW 

The literature of interest is related to two issues: the 
supply and demand for dental services and the location 
of dentists. Since research in the area of dental 
economics p still relatively young, we have a very 
limited number of studies about the economics of 
dentistry. It is therefore appropriate to briefly consider 
other economic research on physicians and medicine in 
addition to that concerning denjtists and dentistry. 

The ^supply induced demand hypothesis, can 
apparently be attributed primarily to two studies of 
physician service. Fuchs and Kramer [1] found support 
for the physician created demand hypothesis using . data 
from^oth a time-series of national data 1948-1968 and 
a cross-section of state data for 1,966. In the time series^ 
results they found that increases in medical technology' 
and the number of physicians were primary factors in 
explaining the consumption of arid expenditures on 
physicians' services. This result is primarily based dh the 
positive, relatipn between the quantity of medical 
services consumed ^nd the number of physicSans.Here 
the authors justified their position by noting the 
increase in consumption in the' 1956-1966 -period 
compared'to the 1946-1956 period. They believe tjiat the 
increase in the number of physicians over the period was 
an exogenous event. Also, thtjy state that the increase in 
medical consumption was notfdUe to either a movement 
along.the demand schedule resulting from an increase in 
supply, or to shifts in the demand for physicians services 
due to changes in income, insurance or demographics. 1 
^ These hypotheses are not tested using statistical 
methods. > 

Since.utilization was thought to be influenced by tech- 
nological change, Fuchs and Kramer examined a 1966 
cross-section of data. Here the effects of technical 
change would be held cohstant by the methodological 
design. It was assumed that the average vintage of 
human and non-human capital were identical across the 
33 states in the sample. The analysis^developed in this 
study is much more sophisticated in that a -simultaneous 
four equation (and two identities) model was developed. 
The most important equations for our purposes are the 
ones for per capita general practitioner visit equivalents 
and the physiciarf/population ratio. These equations 
were defined as: 

(1) Per capita visits — f[average price or net (net of 
insurance benefits) price, per capita insurance 
benefits, Physician/Population ratio, median , 
income, per capita hospital beds]. 

(2) Private physicians per 100,000 population — 
f(average price, output per physician, number 
of medical schools in the state, per capita 
hospital beds, median income). 

The third equation relates output per physician to 
average price, number of physicians, agd hospital beds 
per capita. The fourth equation is an insurance 



'F\ichsand Kramer (1). pp. 16-17. 



equation. Here per capita* (risurahce benefits ?re 
determined by per ca^.i^consurtption of physician 
visits, average price, union members per 100,000 popu- 

Mtftion^and the ratio of health insurance premiums to 
benefits, % ■ . I ■ ■' 

* In the first equation is the primary source of^the 

physician induced demand information. Eleven* 
equations in total were estimated on the basis oLthe 
variables cited above. In gny of these equations, at niiqst 
three Variables were inqtoded in, any one run! The 
statistically significant Quits' -are,, in general, that 
average or net priceis'negatively- related to the number 

\pf "patient visits per capita. The remaining variables 

^median income, per capita insurance benefits, hospital 
.beds per capita arjd physicians per 100,000 population) 
£re all positively related to the number of patient visits 
per capita. The/significance of the physician/population 

-ratio was attributed to the physicians' ability to increase 
consujtyption rather than a supply induced, movement 
along a demand curve. This interpretation was based on 
the fact that physicians' fees were in the equation. Fuchs 
and Kramer attribute the positive sign of the coefficient 
to the fact that as physician density increases, the 
average travel time falls as does average waiting time. 
Thus the reai cost falls if fees are held constant. 
However, the authors state that because of {he low price 
elasticities of demand (none larger than -0.36), this 
influence appears to be too small to account for (he size 
of the density elasticity (0.507-0.335). Recall that the 

. coefficient is based on physicians per 100,000 
population. The authors also reject the notion that an 
excess demand exists for physicians in ^general or that 
intra-state mobility restrictions are due to licensing 
regulations. They provide no explanation, but they npte 
that Feldstein [2] proposed this explanation for his time 
series results. Fuchs and Kramer attribute Feldstein's 
results to orrptting technical change in his study. Since 
Fuchs and Kramer are assuming that technology is the 
same across all states, the influence of technical change 
has been held constant. The final explanation is that 
physicians create demand. Fuchs and Kramer conclude 
that physician induced demand is more important than 
the influence of income, price, or insurance coverage. 
They also conclude that the physician density ratio is 
positively related to fees, medical schools, per capita 
hospital beds, educational, cultural and recreational 
facilities. The quantity of service per physician is. 

■ negative related to the number of physicians and does 
not rise with higher fees. The final equation concerning 
medical insurance, unlike the quantity of physician 
service, does not appear to be sensitive to differences in 
"median income. In addition, per capita insurance 
benefits are statistically significant when related to 
unionization and the price of insurance. ft 

Many economists might find this model difficult to 
understand. The equations are not clearly refated to 
conventional supply and demand models. The authors 
do not discuss the economic forces in the content of 
individual, firm behavior, or market behavior. The 



results are purely based on empirical findings. This, of 
course, does not mean they are incorrect. However, it 
remains to be shown that the Fuchs and Kramer results 
are or dftt not consistent with conventional economic 
theory. . V. ' 

The Feldstein [2J paper cited bV Fuchs and Kramer [1] 
should be discussefd for a number of reasons. First, this 
study used time series data from the 1940-1966 period. 
The period was chostji for data availability and because 
1967 was the first full year that medicare and medicaid 
programs were in operation. Also, this model is 
interesting because* it considers >the simultaneous 
influence of various economic factors on price and 
physician supply. Feldstein also introduces a dynamic 
price adjustment relation. Feldstein differentiated 
between the net price that consumers pay after 
insurance ^compensation and the average price the 
supplier would receive. He formulates a per capita 
demand equation and a supply equation where the 
supply response is a function of the ratio of physician 
services p^r physician. When the demand equation was 
estimated the net price elasticity was positive. The 
explanation for this was ". . - {hat the observed price 
quantity combinations do not lie on (or around) the 
demand function Ijyl that, at observed prices, ttere is 
excess demand, ° The concept of excess demmd is 
consistent with the notion that a shortage of physicians 
existed in this period, (see Arrow and Capron [3], Fein 
^5], Rayack [4]). Feldstein introduced a pricfc 
adjustment mechanism and two reduced form equation^, 
(price and supply) were estimated. The physician/ 
population ratio was considered as exogenous as it was 
not statistically significant in either equation. The price 
elasticity of supply was negative and the implied prices, 
elasticity of demand was still positive. Feldstein 
considers these contradictions of/ conventional 
economic theory to be consistent with. Jthe excess 
demand hypothesis. If the excess demand hypothesis 
were true, physicians have restrained price increases 
and/or 1 constricted service output becaUse< of their 
substantial discretionary power to vary price and 
quantity* It .might be noted again that Feldstein does* 
include a time trend in the supply equation to account 
for technological change. , 

One major result of this study is a clear statement of 
the excess demand hypotheses and that the result is the 
ability of physicians to have discretionary power over 
the prices they charge and the quahtity of services they 
supply. However, tfie results are not supportive of the 
supplier induced demand hypothesis. * 

Another study, this one by Newhouse [6J, has been 
quoted as providing ^evidence for the supplier induced 
demand hypothesis (see Evans [7], p. 192). The 
objective of the Newhouse paper was to develop an 
analytic framework to distinguish between competitive 
and monopolistic market structures for physician 
services. Newhouse concluded that the market was 
monopolistic. However, Freeh and Ginsburg [9] found 
an inconsistency in the Newhouse model that made the 



statistical tests inr^nclusive.^ Newhouse had assurried 3 ■ 
constant marginal, cost for the monopoly model and 
^ increasing marginal cost* (for increasing output) in the 

. competitive ca$e. When \ Ginsburg and Freeh 
reformulated the models they found the relation 
between price and number of physicians to be identical 
in both the monopoly! and the competitive models and 
thus the two models are really the same. In addition,, 
they indicate that themobility of physicians was not; 
adequately modeled and that the lpcation response of 
physicians may be a major factor in the labor market 
adjustment to changes in demand. 

, A later study by Evans, Parish, and Sully [8], using 

' Canadian data, investigated the impact qf grbup 
practice on output per physician and discussed the 
extent to which physicians were able to generate demand " 
for their own services. They found that group practice 
had little impact on medical service output and. that 
physicians appeared to have an impact on the demand, 
for their services. However, Evans, et al. were not able 
to differentiate the demand generation hypothesis f rom - 
an alternative one thai! .postulates a backlog of unmet 
existing needs which were being supplied by the existing 
physician stock. Another possible explanation of theise '■: 
empirical results, in addition to the demand creation 
hypothesis, is related to the total pride that a patient 
pays. These prices include thfe search costs, travel and 
waiting time. As the density of physicians increases, 
these implicit prices are reduced: 
; The results of the studies cited above are quite 
different from the previous literature. In the prp- 1970 
literature one generally finds that models were based on 
profit maximization and a major concern was an 
examination of the extent of monopoly power. Two 
studies in the mid-1 950's representative of this approach 
are Kassel [10] and Hyde and Wolff [If J. The classic 
study on the "monopoly gains accruing, to .members of 
the medical profession is by Friedman and Kuznets [12]. 

However, the few studies that purport to show supply 
induced demand are now accepted as the convention 

-^wisdom. Apparently, many policy makers believe that' 
the market for medical services is fundamentally * 
different from other markets, (see Dyckman [13]). And 
because of the acceptance of these results, conventional 
economic policies including the stimulation of 
competition are considered to be inadequate and 
possibly perverse. Policies to promote ah increase in the 
supply of physicians /or dentists would not lead to an 
increase in the amount of health services or a lowering 
of the price of health services. Th* necessary 
governmental policy would apparently be price 
controls, regulation of practice location, restriction of 
provider discretion, and other "direct" actions. ... 

Qut there are numerous other studies that do not 
accept the view that the medical profession is insulated 
from market forces, that it can create its own demand; 
or. .that its members c$n earn whatever target income 
they choose. Returning to the Feldstein [2] paper, we 
now note a criticism of it first indicated by Brown and 
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Lapan [14]. The criticisjn is. that the* positive price 
elasticity obtained by Feldstein in the estimated demand 
c§rye results from deficiencies in defining the price 
variable and that the supply estimates are biased 
because of identification problems. Based on estimates 
of their own, Brown and Lapan conclude . . our 
findings, which are exactly opposite to Feldstein's, lead 
to different policy statements, and are consistent with 
standard economic theory. " Feldstein [15] rejected the 
criticism ona numberof grounds. One interestingrerrjark 
in, the reply was Feldstein'S argument that physicians 
have special latitude in many practice decisions and are 
apparently not fully constrained by market forces. He 
thus rejected the Brown-Lapan service queue or excess 
demand hypothesis. Here Feldstein says, "There are a 
number of ways in wmch doctors determine the type of 
cases and persons who receive care: physicians choose 
their specialty and location; specialists choose what 
types of cases io accept on referral; general practitioners 
, decitit; how many hquse calls to make, which patients to 
treat, which to" refer and which to discourage from 
seeking ; further care - " He then buttressed this with ' 
"There is substantial sociological literature on this 
subject (Friedson [16], Martin [17], Reder [18])." Much • 
of Feldstein' s argument could be applied to other 
occupations and industries such as retail sales, barbers,, 
cosmetiqians, auto or t T.V. repair. One wonders how this 
argument differentiates medical services* frorh other 
s'ervices. The point here is not an attempt to arbitrate 
the debate but only to indicate that these matters are far 
from settled. . 

A ( mbre recent paper by Steinwald and Sloan [19] 
investigated a number of influences on physician fees. 
The authors did not formulate a model but they 
attempted to - /determine what . econQmic_ market 
conditions' would be consistent with their findings. 
Their data werei from mail questionnaires returned irt 
the fall of 1971 by members of the American Medical, 
Association. They considered a number of explanatory^ 
variables and their equations might be thought of as 
alternative reduced form equations. The nwlt - 
important result for our purpose is the estimated 
relation between fees and , the physician population 
ratio. Steinwald and Sloan found that demand variables 
exerted definite and expected impacts on fees, and they 
found that) mark-up pricing theory was an inferior 
explanation of physician n pricing behavior when 
compared %.to 'profit maximization. The negative 
coefficients of the physician population ratio variables 
in the fee equation were cited as evidence against the 
target income (via supply induced demand) hypothesis. ' 
However, it should be noted that these results were not 
uniform. For general practitioners (using country data) 
and for general surgeons (using state data), the results 
were consistent with traditional economic theory* 
Internists, Ob-Gyn, and pediatricians had opposite 
results. Since the first two categories are the 5 most- 
numerous, the results in these cases were judged to 
dominate the other results. If non-price rationing were 
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important in medical decision making, then the 
empirical results would n$t have resulted In as many 
findings that were consistent, with conventional 
economic theory as actually occurred. Steinwald and 
(Sloan conclude that their results are sufficiently 
consistent with the standard^profit maximization model 
that future work should be based on this assumption 
rather than tfn supply induced demand, target income r '- 
or mark-up pricing hypotheses. (Although it should be 
noted that mark-up pricing can be consistent with profit 
maximization.) < 

Turriing to dental markets, the most recent study<ft by 
Kushman and, Scheffler [20] where they formulated a 
monopoly based on Newhouse [6], Newhouse and Sloan 
[21], and Freeh anfr'Ginsburg J9]. The major focus is on 
deriving and estimating a price function for dental , 
services. They, estimate a Single reduced form equation 
for each of five separate procedures and a combined 
price index. The results of the five, service, prices 
(Prophylaxis, Two-Surface . Amalgam, Single ' 
Extraction, Porcelain Bonded Jacket, Complete Upper 7 
Acrylic-Base Denture) are based on questionnaire^ 

.responses from individual practitioners. In. all of the 
equations,* hygienists* earnings, per capita income, 
percent of population are positively related to fees. Fees - 
arcf 1 negatively related to the percent of population on 

..fluoridated drinking water. Kushmaii an/d Scheffler 
found lower fees were charged by older dentists. The . 
density of dentists jr| the state where the individual 
dentist practices was Hlcliided in the fee regression and it 
was statistically significant as were the other factors and 
it's sign was positive: The authors attribute the result to 
the pcfekibility that travelSime could be lower where 
dentists aYe relatively more plentiful Vf This is also 
consistent . with the Holtmann and^>lsen [22] result that v 
increased waiting time (another implicit price like travel 
time) exerted a. negatujp influence on the demand for 
dental visits. ' In ■ that study travel Time was only 
statistically significant in one of Jheir Toiir equations. 
This result is .consistent with findings ' of other 
researchers who have investigated whaflmjght be called 
amenities or qualities of physician visits. Acton [25] 
found that nori-monetkry lectors bpc^irie; important 
determinants of demand when out-of-pocket 'money 
pryjes were low. As ftoVcrj^entarKeafth legislation or 
0niv2^5 health insurance- expands; these issues will be, 
mot<^in\portari^ these effects^ Acton 

aX#y^ irt New York 

w*jp functioned as a price 

services. The computed 
etasticfti^ of distuned were equivalent to price 
.elasticities Computed by other researchers. AJsq, Acton 

~ found that there w& substitutability between the private 
anti public $8fctor physician services based on these ilon- 
'raonetary travel time and distance factors. Sloan &nd, 
Loraht [26] found positive correlation between length^qf ' 
visit and' physician* density and . that waiting time was 
negatively correlated with the physician density ratio [?7]. 



Reaming to Kushmaitaand Scheffler's final macro J 
. equation** we* note that because of potential dat^ 
problems and rpeasuren*ent errors, the* five equation *' 
model Was collapsed to a single equation where a fee 
index was the dependent variable, A number of results 
' were presented attempting to measure the effect of' . 

dentist age on- •fees and the results were again generally , 
. consistent* with the disaggregated equatfons. The 
exceptions are that hygienists* earnings are npf 
statistically significant in the .fee equation and the, 
impact of age on fpes is substantially deduced. Both 
, income and dentists per 1,000 population are positively 
• related to fees and fluoridation's negatively related to' 
1 Jpes. A final section t)f the paper dealt with the jssue of 
comparing the results/of this estimation t(\other$tucfies. 
Kushman and Scheffler find their parameter estimates 
: to be^consistent with the estimates of Shepard [23] and 
Maurizi [24], if one accepts the. monopoly assumption. 
In defense of the monopoly assumption, a fcompefitive 
■ m market model was formulated that could kje (fbm|5ared 
^to the assumed ttionbpoly model. Under these 
c^pditions one requirement is equality between the 
. coefficients of the pifee variable. in the linear supply 
4?. equation and theJifteat demand equation. tiKashman and • 
Scheffler do n^resfipate supply and demajuf and can/ 
not perform ttid test'llirectly. Howevtf$jhqy % argue tlj'at 
since their results ^re close to those of Shepard and 
Maurfzi, coefficients from lfcos£ studies can be ustd. 
, Using those results the compjetitive market alternative is 

rejected, ♦ . y * 1 

? ■ ■ ' ' + i 

The Maurizi424] study mentioned above provides an 
interesting if somewhat flawed view of^nlal markets. 
Chapter three is an. attempt to estimate |the costs of a 
national dental insurance program. In fhai attempt k 
model of the demand and supply of dental^ervices was 
construc^e'd, using the.. 196? American Dental 
Association Survey of Dental Practice and state data. 
The fee and treatment data on individual practitioners is 
essentially the same-as that reported °in Kushman and 
iScheffter. The. demand equation relates, the quantity of 
deritai services to price of dental services, consumer 
income, and the extent of fluoridation. Unfortunately.; 
#e do not know how the-price of denial *sefvice vtasV 
constructed. Presumably it-is an index of* five fees that 
sampled in the ADA questionnaire. The source 
measurement Of. the jremafning Variables is also 
hclear. . *• 

The supply equation relates quantity of dental 
service* to price of dental service; nutnwf of chairs 4n 
the office, number of >full time auxiliaries, %nd the 
number of hours worked by the cjjjmist. The e*ogenous^ 
variables in this equation seem, niore representative t)f 
those found in production functions rather than supply 
.functions. A specification issue may be present h^re, 
since the relations between the aggregate production 
function, the reduced form cost function, and the* 
resultant supply function are not explained. The method 
used to estimate the parameters was said \& be twcjjftage' 




least squares. However, the author only indicates otofc 
reduced form equation and states that the model . . is 
exactly identified: that is, there are as many unknown 
variables (two) to be ^olyed for the model as there are 
equations" (page 61). Actually both equations are oVer 
identified. Two stage least squares would be an 
appropriate estimation technique and assuming the 
other problems to be minimal we can look at the results. 
•All of the coefficients are statistically significant. The 
elasticity fjor price in the demand equation is negative 
(- 1 .76) and positive (6.79) in the supply equation in 
conformance with traditional economic theory. The 
income elasticity of demand is positive (1.06) and the 
coefficient for fluoridation is negative. As expected, the 
number of chairs, full time auxiliaries, and hours of 
work by the dentist all have positive signs. 

Another part of the study was an estimation of the 
impact of regulations on the hourly earnings of dentists. 
A single regression equation was estimated relating 
hourly earnings to years of labor force experience, the 
square of labor force experience, years of education, 
number of active dentists per 100,000 civilian 
population in the state, per capita income in the state, 
average failure rate on state dental license exam in the 
1960-1969 decade, and a binary variable for self- 
employment status. A sample of 420 dentists was drawn 
from the 1970 Census Public Use Sample (1 in 100 
sampleXof the civilian labor force. The empirical results 
are th$t experience is positively related to dentists' 
income, as is education. Less restrictive regulations 
which allow dentists to delegate mofe tasks increases 
dentists, hourly earnings. Dentists in states with higher 
average failure ratios had higher earnings than those in 
states with an average failure ratio. The ' author 
indicated that self-employed dentists earned more than 
employee dentists. However, since the coefficient for 
that variable is negative in the regression equation, thtu 
interpretation is either questionable ora misprint of the 
sign occurred. The computed sign of per capita income 
Was positive and the sign of the physician population 
ratio cis negative. Neither of these variables is 
statistically dffferent from zero, so we cannot take these 
results as support for the traditional view that increased 
competition, as* measured by the dentist population 
ratio, leads to reduced hourly earnings. 

Another paper that considered the demand for dental 
services is by Upton and Silverman [57]. They were 
interested in estimating the influence of income and 
fluoridation on the consumption of various dental 
procedures. Their data were obtained from 15 
midwestern dentists for one week in 19$6. Half of the 
towns had fluoridated water supplies the others did not. 
The following regression was run: 

lh(T l ) = a+pin(l i ) + yF+5 i 

where ln(T) represents the natural logarithm of the 

number of treatments, l } is the'median income of the i 

city in 1960, and F is a dummy variable equalling 1 if the 

city has fluoridated water and zero otherwise. N 
■ 0 



Regressions pf this form were run for 13 different 
procedures anduhe quantity of dentists as dependent 
variables". The "income elasticities',' ranged from 0.37 
fp£ "extractions — qhildren" to 6.11 for inlays" and 
the income elasticity for dentists being 2.26. Extractions 
and iqjays are in quotes because in actual practice 
situations such procedures can differ, widely. We have 
found that care needs to be taken when defining dental* 
procedures and in the data section we discuss the \9]2 
ADA coding system. Also we note that the equations 
^ that were estimated were actually Engel curves gather 
than demand curves. Bufcbecause price 0ata are difficult* 
to obtain especially on a local basis many researchers 
regress utilization on explanitory variables when con- 
sumption patterns are underfnvestigation. JTie Upton and 
Silverman results are plausible. They find that those 
procedures that are more costly in terms of time or 
materials or are subject to alternative treatment 
modalities such as crowns, inlays, and bridges, have 
higher income elasticities than t extractions and 
restorations. Restorations of diciduous teeth (children) 
had one of 4he highest income elasticities as one mighty, 
expect. For all procedures the income elasticities 
averaged 2.39 which is higher than the 1.10 estimate of 
Friedman and Kuznets {12], 1.20 by Benham, Maurizi 
and Reder [33], 0.12-0.41 by Holtman and Olsen [22], 
1.03 to' 1.82 by Feldstein [57], and 1.06 by Mayizi [24]. 
However, the data used in this study are from a sijjall 
market area and such results are not inconceivable in the 
absence of the other problems v^e mentioned. 

Fluoridation was found to be a statistically important 
factor in reducing the demand for dental services. Their 
analysis indicated that the use of fluoride would reduce 
the demand for dental services by over 55 percent. This 
seems to be a rather high estimate since fluoridation's 
main impact seems to be on caries in childen. We also 
note that substantial adult footh loss results from 
periodontal disease and this was not considered in the 
model although it is mentioned by the authors. It 
remains to be seen if other studies on a national basis 
confirm the Upton and Silverman^estimates, 

The most comprehensive study of the dental services 
industry was done by Feldstein [58] in 1973. That sl%dy 
Aas not limited to the supply and demand for dental 
services but also considered the impact of goverryiental 
financing on the provision of dental services, developed 
an econometric forecasting iriodel for dentists^nd 
* analyzed the economics of dental e(ftcation. Our brief 
« remarks focus op Feldstein 's wbrfcon the supply and 
demand for dental services. J-towever, Feldstei^s work 
more clearly than any otnq| shows the complex, 
interconnected and. simultaneous nature of the many 
divergent influences in the economics of dentistry. 
. Feldstein was careful^to include both economic and 
non-economic determinants of dental demand. His 
analysis was particularly noteworthy in that he clearly 
recognized the economy basis of many factors that 
otAers thought of as completely noneconomic. The 
treatment of., public attitudes towaird dental care is a 
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^ood exAnple of hfs'insights. Many other researchers 
discussed the importance of attitudes and knowjedge 
regarding dental care iri |he consumption patterns for 
dental series and jjieasured these afikudinal 
differences by years of fpfmal education received by t{je 
head of the household, feldstein clearly explained the 
interrelations between "^Nf^ation and^ income, r^le, 

► .urbanization and government subsidy program^ He 
went oirto show the differences in dental consumption 
patterns as a function pf differences f in income. More 
extractions „and dentftres were consumed by lower 
income families and more preventive and maintenance 
work was demanded by higher income patients. Data 

» were presented that allowed per capiuf visits to be 
crosstabed with income and education. Per capita. utili- 
zation increased with education holding income con- 
stant, however the major difference in utilization was 
between income levels holding ^ducation constant. The 
analysis procedfcd to show bow the changes in con- • 
sumption patterns over time were related to income 
levels. " v ? 

The analysis of price, income v and fluoridation as 

K determinants of demand is ve*y interesting.^ Usyg 
dental visits a^ .the* dependent variable, the own-price 
elasticity was estimated to be 1.43. The incopie 
elasticities wer^ reported to vary depending upon the 
sample and the choice of dependent variable,. Using 
national time-series, data (1929-1970), the 'income * 
expenditure elasticity IsJJJ, indicating that a one percent^ 
increase in per capita income would yield a 1.7 percAt 
increase in dental expenditures. A 1961 cross section of 
38 cities yielded an expenditure elasticity of 1.82, and - 
across states the estimire rs 1.03^ When visits rathff 
than expenditures are used the esrflfcated elasticity is 
1.55. , • 

Fluoridation was found to be an important factor in 
reducing the demand for dental services, Specially in 
children. The results indicate that fluoridation has the 
effect of reducing dental expenditures by approximately 
$5.00 per person per year. This estimate is^substatfl^ily r 
higher than the $1.00 per capita estimate of Upton and 
Silverman (57]. 

Feldstein attempted to estimate the economic tmpact 
of public expenditures on dental health programs and 
dental services demand. No statistical relation was 
found. It was believed that the small amount spent, only 
a few cents per person, made the statistical estimation 
difficult. However, ' these payments are in fact 
concentrated on a specific income group and if data on 
this group were available more work could be done on 
this question. m 

Feldstein's analysis of supply is also one of the most 
lucid. He clearly differentiates between long-run 
conditions where increases in the quantity of dental 
services supplied results from increases in all factors or 
production and the short-run case where increases are 
primarily from longer work hours of existihg personnel. 
The analysis primarily focuses on the long-run issues of 



increased supply due to changes in denfal technology, 
greater utilization of auxiliaries, and improving 
y organizational efficiency through group practice. It is 
clearly recognizAl that the supply of dentists is closely 
related to tffe demand for dental services. Also some 
time is spent in Mailing the alternative ways dental 
m services* could be expanded including reducing 
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regiTOtions that inhibit rrtbbility, developing alternative 
m^hods of training new d^tists, employing more 
auxiliaries, and esffcblishi/ig various governmental 
subsidfR « • ' - m 

The result|jtf 4his section are that the long-run supply 
bf dentists irfi^fact responsive to economic pressures, 
most espejjiayy the financial rewards of being a dentist. 
Also that if equity in dental services is a public policy 
objective, ^hen recommendations should focus on 
increasing the consumption of dental services. 
Heretofore pojicy seems to have been aimed at 
increasing ortredistributing dentists which is only one 



and, as Feldstein documents, an 
increase dental services. ♦ 
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LOCATIQN • 

A logical place to begin a brief review of the 
physician/dentist location literature i$ the Friedman- 
Kuznets (upstudy. The major objective of that study 
was to examine^e determinants of income earned frorfl 
independent professional praofeces. In addition to the 
professions of medictne and dentistry* studies wete also 
cqnducted on law, afertified public accountancy, and 
conflultiiy engineering.* 

Two characterizing f*ahure%.of the practice location 
received attention: tfcfle size of the practice community 
fcnd its geograflfoic region. H^re the size of the 
community's based oiusix to eight population groups 
and -^ie Regions are mt nine 'major census regions. 
Friedman and* Kuznets , found that, variations in 
community size nad H much4farger effect on variations 
of earnerf 1 professional ^ome than did variations in 
geographic regions. Differences in $rofessi<fltal incomes 
across geographic regions were smaller than differences 
across community siz^s. Also the differences^ in 
professional incom#at¥nbu|ad to these la^jje geographic 
regipns were found to belsiinbuted almost entirely to 
regionalrdifferences in urbanization. * 

For, the five professions in general, mean professional 
ipcorJfe increased with' city size. The ratio fc{ defitist 
income in cities of \ .5 million^or more to dentist iltcopie 
in cities of under 2,500 people equaled 1.88. In these 
large cities* dentists earned incomes 120 percent (♦the 
national mean income in the United States; whereas, 
dentists in the small towns earned 64 percent of the mean % 
of all reported incomes. Medicine was an exception to 
the general trend of rising incomes with larger 
community size. Physician incomes were higher in 
middlesize f 10,000 to 1,499,999) than in the largest cities 
(ones with 1.5 million or more people). Yhe coefficient of 
t variation of incomes was much less sensitive to changes 
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in community size than was income itself. The results 
were not uniform, but the coefficient of variation seems 
to fall from larger to smaller cities. However, the 
smallest cities have more variation in professional 
incomes than do larger cities. No consistent regional 
differences in the variability of incomes was discovered. 

In discussing the* results of the stCidy, Friedman and 
Kuznets argued that the absence of regional differences 
.. in average income indicated sufficient geographic factor 
mobility to prevent the establishment or maintenance of 
income differentials. Thus, differences in income across 
communities couldfcnot easily be attributed to factor 
immobility. This* is because mobility among various size 
cities within a region must be at least as large as across 
geographic regions. The differences in income, it was 
argued, would have > to be attributed to higher 
productivity of the. professionals in larger cities or the 
non-pecuniary benefits of residing in smaller towns. 

Friedman and Kuznetsj results indicate rViat income 
» disfributions across community size were similar in 
character and magnitude for all of the five professions. 
In? addition, the economic market forces that 
determined the geographic income distribution for 
physicians, dentisis, lawyers, certified public 
accountants, and consulting engineers were-similar to 
those determining the income distribution of the general 
working population. 

# It should be added that it was not argued that 
pecuniary economic forces were the only causes of the 
geographic distribution of piofessionals. They explicitly 
no^d the importance of residing near, family and 
friends. Having knowledge of an area, its climate, 
physical and cultural attributes, and availability of 
professional facilities were explicitly mentioned 
influences in tTie location decision pr&ess. One point of 

* including t^/ese factors in the location decision process 
was to explain why differences in money wages should 
occur. That is, we should not expect all dentists' incomgf 
to be equal. Even if all professionals were equally 
productive (in a physical sense) *and free to move 
without any barriersro relocation, we wquJd not ex'pect 
them to have equal incomes. Rather yvft would have'* 
"equivalent" incomes. Incomes would t be "equivalent" 
in the s^jrise that monetary differences would be 
compensating for generally observe^ differences in th^ 
roji-monetary advantages or ^disadvantages of irtdif- 
fererit ^areas' However, we know that dentists in 

* particular and professionals in general are not mobile. 
<~ Pashigian [28] fourt^ dentists to be second only to 

jucjges as the most immobile pfofessionals. These results 
a0 consent with V^sh [30] who found that turnover 
of healtlf workers, in general, was significantly lower 
£han that of the general laboHoKe. As thesjcill level fell 
mobility increased. Dentists were the least liable to 

* transfer occupations with physicians 'and pharmacists 
i» being more mobile across professions. Pharmacists are 

twice as liVely to change occupations as are dentists, and 
registered nurscslare almost three times more likely to 
^ change 4 pccupations. As Friedman and Kuznets note, the 



distributional changes generatedtfrom new entrants into 
profession, rather than the mobility of persons 
already in active practice, are the most important 
influences in changing the regional distribution of 
r professionals. r The risk of beginning anew in a different 
location, plus the cost of new physical capital and the 
funds necessary to support the family in the interim 
period, are substantial disincentives . to mobility. 
Moreover, those who are the least financially successful 
in their current location ar^ least likely to have the 
'financial resources to move. Successful practitioners 
probably have the capital but not the economic 
motivation to move. 

Many other researchers have investigated the 
locational issues first raised by this path breaking study. 
Glass and Baldwin [29] administered a questionnaire to 
a sample of 1,244 dentists in New England who began 
practice between 1956 and 1965. They a«ked, "What 
single factor most affected your decision to choose the 
present location of your practice?" The following were 
the most frequently reported: 

Frequency (in percent) 
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Location Factors 


Present 


Future £ 


Shortage of Dentists 


20* 


22 


Good Living Conditions 


15 


14 


Nearness to Family. Friends - 


8 


1 


Hometown . . 


7 


0 


Availability of Office Space 


9, 


19 


Offer of Partnership 


6 


* 1 


(Suality of Practice' 


2 


4 


Economic Factor, High Fees 


2 


7 



Clearly economic issues were important to the location 
decision. Nearness to family and friends and returning to 
hometown are all important to«the initial decision. 
These factors \pere called "social" by the authors; 
however, they could also be interpreted as information 
sources and thus they are 4 certainly economic. The 
possfbility of the dentist being known in his home 
community is probably an important marketing 
, irifluence* "Good living conditions" ace probably close 
prqxies to the non-pecuniary factors mentioned in the 
Friedman and Kuznets study. Glass and Baldwin also 
k asked, VWhat single factor would be most important if 
you were t9 change your location in the future?" These 
responses are listed in column two in the previous taBle. 
Eccffiomic factors appear to grow in importance as 
practice experience grows. It is unexpected that office 
availability looms so large in the thinking of dentists. 
No mention of cost of office spacers mentioned, so it 
is*hard to tell what the economic logic of the response 
was. It may be that the potential for improving the 
practice income or service by .jpnproving the practice 
locaiion only becomes evident after some year^ of 
experience. * 

The authofs indicate that the availability of 
recreational facilities were listed "far more frequently" 
fry dentists in Maine, New Hampshire, and Vermont. 
Availability of cultural activities were more frequently 
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listed by those in Connecticut; This reinforces the 
general idea that personal preferences are influencing the 
loc&tion decision of dentists simultaneously with direct 
economic issues. • 

Location decisions of recent dental graduates were 
examined by the American Dental Association [39]. 
They found that practices were located near parents', 
spouse's parents' residence, pre-dental college, or dental 
school. A small minority (5.8 and 2.4 perte*nt 
respectively) reported their practice to be near the 
location of their advanced dentarprpgram or military 
assignment. ' • 

Recent graduates were asked to indicate the factors 
they believed to be Responsible for their choice of 
practice location. The most popular response was 
"Geographic Preference" which sheds little light on the 
decision process. The next most frequent responses (in 
order) were; recreational and cultural advarflages, type 
of people in locale, economic level of community, popu- 
lation to dentist ratio, influence of family and friends, 
climate, childhood residence, availability of dental 
facilities, influence of other dentists, and influence of 
spouse. These results are consistent with other research 
in that both direct economic forces and indirect or social 
factors are jointly determining the location choice.. 

Since changes in the local practitioner population ratio 
are likely to originate from new entrants into (he 
profession, modeling this migration pattern could be 
important. Yett and Sloan [31] examined the migration 
patterns of new physician entrants into private practice 
in 1966. They found that the physicians' familiarity with 
ihe area in terms of "e,vents" of birth, medical school, 
internship, and residency were important explanatory 
factors in determining initial practice location. In 
addition, other economic and demographic factors were 
also important. These factors were: climatic conditions, 
urbanization, failure rate on state licensing exam, mean 
net . income of all specialists in private practice, per 
capita income of residents, and the change in per capita 
income in the period 1960-1966. Both familiarity with 
the general area, in this case the SMS A 'or state, and 
other demographic and economic considerations 
determine the distribution of physicians in this data set. 
Weiskotten et al. [32], using cross-tabulations on data 
from 1915, to 1950 found generally the same results 
concerning previou^ knowledge (Jtend experience with 
geographic areas. Residency training was the most 
important factor in determining the state of practice. 
However, a trend away from large cities of 500,000 or 
more toward smaller cities of less than 25,000 was 
noted. Also they found a relatively higher percentage of 
graduates locating in states with higher than average 
p^f capita personal incomes. While two out of five 
medical graduates were practicing in a city the same size 
as the one that they resided in prior to entering medical 
school, that proportion steadily fell in the period. 
Specialists were concentrated in the larger cities, limited 
specialists were uniformly distributed in all but the small 



towns, and general practitioners were more densely 
distributed in trie smaller communities. 

These results are clearly what one would expect from 
an active economic market for medical services. This 
Weiskotten [32] study is the most often cited study in 
the medical literature of location; unfortunately, the 
references tend to focjus on the schooling, internship 
and residency issues and exclude any mention of the 
economic or market forces that interact with the 
informational factors. 

Another often cited study about migration and 
location of medical professionals is by Benham, 
Maurizi, and Reder [33]^j|J||j|tudy incorporated four 
cross-sections of state ds^prom 1930, 1940, 1950, and 
1960. Because of data pB)lems they were not able to 
pool the observations ^for time serjes analysis; 
nevertheless they performed several regressions using 
first differences. In general, they found the supply of 
dentists in a state to be related to the size of tK£ 
population, growth in the population, total personal 
income, failure rate on licensing exam, physician or 
dentist income, and population in urban areas. Here 
again we find evidence that market forces of supply and 
demand for medical services are in fact determining the 
geographic distribution of health professionals. 
' Benham et al. found that both dentists anc} physicians 
tended to locate in areas with higher effective demand 
for their services. They also found that this, economic 
]?ehavior was "superimposed" on location preferences 
that caused dentists and physicians to sacrifice money 
income for amenities in various locations. Dentist 
mobility was restricted more than that of physicians due 
to.state licensing regulations. 

Two studies by the same researcher shed some light, 
on the market structure of dentistry. In the first study 
Tryon [34] examined the variations in the distribution of 
dentists among SMSA's using the 1960 census. This 
study and the previous ones did not attempt to 
formulate a formal behavioral or economic model and 
theo develop testable hypotheses. The method was 
purely empirical. Various independent variables were 
chosen on the basis of their plausibility as measures of a 
metropolitan area's ability to attract (Jentists. Tryon 
coqcluded that the dental service industry depended on 
consumer purchasing power and motivation. 
Motivation in this context would be called preference by 
most economists and motivation was measured by 
educational level. As we mentioned in c6nnec(|6n with 
Paul Feldstein's book, education and income l $|«'highly 
correlated and it is difficult to separate the^6Bfe from 
the preference effect. Dentist* were also found to be 
attracted to locations where purchasing P$i er (P er 
capita income) is greatest. Tfiis factor was predominant 
when the influence of population size was held^constant. 
Here again we find dentists'being driven by economic 
forces, like other service providers, to locate where the 
economic need is the greatest. k ' > . 

The second Tryon [35] study found different<results. 
Here 49 census tracts within the Hartford Connecticut 
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Standard Metropolitan Statistical Area in 1970 were 
used. Tryon attempted to correlate the demist 
population ratio within these census tracts with other 
available dat-a. In general the zero-order correlation 
coefficients were not statistically significant. However, 
, two variables were significant. Percent of economic 
activity devoted to business use and number of bus 
trips. per day passing through the census tract both had 
significant (and positive) correlations with dentist 
density ratio. Other possible influences, such as socio- 
economic status of the tracts, residents, race, land use, 

- and population density, were not related to the 
distribution of dentists. It is not clear how one would 
expect these influences to impact the distribution of 
dentists on the census tract level. v 

The most appealing interpretation of these results is that 
the sample space was inappropriate for the question 
understudy. Rather than interpreting the results a^tfeing 
in conflict with other studies because of the urban 
nature of the data, it- appears that we need a separate 
mini-micro theory ^of Rental practice location across 
census tracts. However, the i$$ue for conventional 
economic analysis is whether of' not census tracts are 
economic markets for dental services. It Bppears that 
the results reject the notion that census tracts are in fact 
geographic markets for dental services. Also other 
studies, including the previous one done by Tryon, seem,: 
to support the idea that if large cities or SMSA's are 
examined, standard economic results are obtained. Also 
it appears that state or groups of states are useful when 
issues such as regulations or climate are under study. 

Rimlinger and Steele (36] found per capita effective 
buying income to be the prime determinant of M.D.'s 
per 100,000 population. In this study, county groups 
were used as the relevant economic area. These 
groupings were stablished by the Public Health Service 
and published in the Health Manpower Source Book 
(37]. In general, one county is used if it contains a 
metropolitan area of more than one million, adjacent 
counties are grouped so that they have similar 
populations, semi-rural and isolated areas are combined 
to form generally contiguous county groups. The point 
here is that aggregate geographic areas larger than cities 
and smaller than states can be effectively employed to 
v model the distribution of physicians. In this study, if was 

v*> found that the* physician population ratio was 
statistically related to fees and average income in the 
region. High income areas had substantially more 
physicians per capita than did low income areas. Also it 
was shown that the p.hysician density ratio was an 
increasing (parabolic) function of per capita effective 
buying income. Another fining was that physicians did 
not reduce their work effort in areas of higher physician 
population density. The authors attribute this to lack of 
•mobility between geographic areas. However, they 
found that desire for leisure is not a strong motivating 
force in physicians' choice of location. Finally they note 
thai as geographical income differentials are reduced, 
the distribution of physicians would be more uniform. 
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However, as we ha\*e seen, even if the. distribution of 
mority income were equal across all areas we would not 
have economically equivalent real incomes. This is 
because some areas are generally agreed to be more 
desirable than others and these non-monetary attributes 
will be reflected in compensating variances in monetary 
incomes in long run competitive equilibrium. 

In a second study by the same tw ( o researchers, Steele 
and Rimlinger (37] using time-series data'from 1950 to 
1959 found that the degree of Urbanization and 
increases in population were the two most import^jit 
influences in determining variations in the percentage 
changes in the stock of physicians. The study was 
performed for all physicians, rather than only those in 
private practice. It is known, as indicated by Steel and 
Rimlinger, that substantial differences exist between tl# 
more inclusive and the less inclusive physician groups. 
In any event, the market forces operating in this market 
are clear and these authors make an important point. 
The point is that physicians seem to be following the 
general population trends. 

In this time period it, was found that the 'relative 
inequality of distribution of physicians based on per 
capita income of the areas residents decreased and at the 
same time the urban-rural inequality increased. 
However, it was the movement of the general 
population to relatively higher income, areas (hat 
dominated rather" than the movement of pjiysicians 
themselves. Steele and Rimlinger argue that physicians 
followed the population trends but at a slower rate. 
Also they note that the population trend results in a 
smaller fraction of the population residing in geographical 1 
areas served by Relatively fewer physicians. It appears 
that market forces ate at work causing physicians to 
locate in concert with changes 0 in general population 
trends. Those characteristics and conditions that cause 
relatively few members of the Jjejngral public to live in 
rural areas (one characteristic of rural areas is the 
fewness of sellers of all goods and services) also cause 
few physicians to locate in these areas. *v* 

Ball and Wilson (38] also used a cross-sec^jon of -ft 
county groups for 1962 and 1966 to explain. -the 
distribution of physicians and health facilities. Only the, 
1962 regression results were displayed and they were 
consistent with other studies using larger geographical * 
areas. For all M.D.'s plus osteopaths, provider density., 
was positively related to effective buying income per 
capita, the presence of a medical school, negatively 
related to population, *&nd not * related to percentage 
change in population. The po'pulation^ variables 
certainly have unexpected results. Growth areas appear 
to *be less Hikdy to immediately 4j aw M.D.'s and/ 
osteopaths when compared • to stable or declining 
county groups. The independent variables explained 
about 60 percent of the viariation in the M.D. density 
ratio. A second regression on CP. densities was also 
run but with less success, jfie RZlwas 0.07(6. The sign for 
per capita income was positive; however, sigps of the 
remaining variables were reversed from the first 




70 equation. One difficulty may be due to the fact that 

CP. density across these county groups shows little 
variation. The 1962 data were displayed for various size 
classifications of the county groups. Counties with a 
major population center had .34 G.P.'s per 100,000 
residents and isolated rural county groups had 33 G.P.'s 
per 100,000 residents. The variation in density ratio was 
only evident when specialists (who concentrate in 
population centers) were included. Specialization in 
dentistry is not as significant as in medicine, so this 
«■ influence is not expected to effect our work. 

Virtually hundreds of studies have been done on the 
location of physicians, dentists, health care 
professionals, hospitals and other medical facilities. A 
detailed bibliography on physician location was 
published by the Robert Wood Johnson Foundation 
[40]; literature on dentists and physicians location was 
reviewed by Deane, McClung, and Tobin [41], medical 
geography was reviewed by Armstrong [42], Dever [43], 
May [44], and Shannon and Dever [45]; influences of 
race and urban conditions are reviewed in Elesh and 
Schollander [46] and Gtmer and Jahiel [47]; and the 
economics of regulating the dental profession in 
Holen [51], MacBride [52], and Sheppard [53]. 

The final item of interest concerns the experience of 
other nations. Is the American situation, with our 
reliance on market forces, substantially different from 
other countries that rely on non-market administrative 
processes to allocate scarce medical resources? We have 
not made an exhaustive survey of this literature. 
HoweVer, it can be said that our distributional patterns 
are not unique. In nations as different as the Soviet 
Union and Great Britain, we find remarkably similar 
distribution patterns with similar difficulties in staffing 
rural health serjpces see Duffand and Hollingshead [48] 
and Markovin [49]. Five separate studies of Australia, 
Belgium, Canada, Norway, arid. Poland were 
summarized by Roemer [50]. The basic economic 
system in each of these nations is different'. The first 
four countries have'various degrees of national health 
insurance. Poland has a National Health Service, * 
funded from general revenues and all resource 
allocations under that system are directly administered 
by the government. Roemer explains that the common, 
•. attribute of these health care systems is that the majority 
of the payments are financed collectively an <jLjtiM 
services are provided as public benefits. In affljfive' 
countries, inequalities in the distribution of physrci^its 
and other health care providers were found bjgtw£en ^ 
cities and rural areas. Roemer added parenthetically ^ 
that this was the existing condition in;'WirtujHy alf f 
nations in the world." It was also found that ttfrat.' 
residents did not seek treatment as often ase tirbajj 
dwellers, even if the direct fee was very low^T^c^ 
countries found that urban areas were preferred ipyer? 
others. As the number of health providers gnuy, th<j 
rural areas were easier to staff. Dentists in Norw^y^prjjl 
Poland increased relative to the total populatiori ajid~in 
those two nations the urban-rural distribution . b&Jaflie 
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more uniform. In most of . these programs central 
planning or .regional planning established general 
strategies for hospital construction and to some extent . 
personnel programming. The result vtas regional centers 
for health facilities. Frpm the discussitiri. it appeared 
that these results were much the same as tjhose that have 
resulted from market, forces in the United States, with ' 
specialists iix 'urban areas,' general practitioners in-rural 
areas and, limited ^specializat ion. in transitional regions 
in betweeh.* These five governments each promoted 
specialization in "general medicine" and in the United 
States a parallel development might be *he "family 
practice" specialist. .. 

In Poland, two years of mandatory rural service was 
required for medical school^graduates Jrom 1948 td . 
1963. However, with the growth in the number of 
physicians, the necessity for this policy vanished. 
Norway also had^.a similar policy of mandatory* rural 
service which was abandoned with the expansion of 
physician supply. In reviewing the numerous act'ibns of 
the regulatory authorities in providing more «q,ual : 
distribution of health ^rpviders, it, became clear that 
government provided medical services 'are in f^ci 
subsidies to rural residence. It is as if the government , 
were providing direct gran.ts to the rural residents, the - 
most remarkable result of jhese findings is that witnjn t 
systems that do not rely onjnarket forces to aHocat^ 
medical services directly we find * tesuUs almost * > 
completely consistent with traditional market/analysis. : 
These nations found that incre^sies in supply of medical*, . 
personnel substantially affects^ the ruralrutban'*. 
distribution of providers Contrary tp what has becorne 
the conventional wisdom in -America. : c *' " ■ 

ECONOMIC FRAMEWORK FOR ANALYSIS 

The economic model that is pbstiilated is a three 
equation simultaneous/system for equations. T^e first 
equation is the demand /for dental, services, the^second 
equation is the supply of 'dental services, ^nd the third^ 
equation is the location or the rejgional cortcentrMion of 

\ dentists eQuation. These three equations JgWtfly 
deTermihe the equllibrt^^^ntity of dental serWies' 
the'fees for thos^0l^es, \a^A th^ concentration oft 
distribution of defitt^fs irfa market area. S' 

Welhave chosen counties and country group^s the 1 
relevant economic markets for dental services. In our 
literature review %w« noted that b^caoSe pf data availa- 
bly ;mosy>revic^^ on.eitlfer time series ' 
pv^N^te^orjJjjm tlne^natibri Ss a whole. Othfcr? studies 
usetP&fhall ge®^pto'^eas si}£H as census tracts 'and 
sotiie used S1$J5a*s. StMoA's sftito tp be ^n appropriate 
^ecigr^phic s»^for an econ<jimc. J mode[ of dentistry. 
H^>vev^ we rfould jpot feyest^te locational issues by # 
resti^ctm^pur obaSvati^ins to lafrg^ citi^gr counties 
wjtr^a piajor jpopMation center„\We need, data that . 
irrclU'de^a Iciij^ibUTOtfi of ^observations that include 

l^major^poulatiPi^tonterS and smaller more rural^ iai^as. 

^Th^^ot sihip^^data'issue fctfit instead it is&cehtral 

^ "■ill " *' ' * « 
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ssue of out* economic model. We maintain that the 
:ompetitive market forces are operational on the local 
evel. We would like to abstract from • the other 
economic issues, such as technological change ot 
nterstate regulation, and focus on the competition in 
ocal markets. It should not be surprising that when 
ime series data are used technical change is important, 
>r" that when cross-sections of states are analyzed that 
egUlatory influences are important: We expect that if 
hese influences are constant by either statistical 
netfiodolpgy or experimental design, that competitive 
n'ar^t forcps wou||j be important. This is what we 
Kaposi t6 do. We will model the dental market for one' 
ar-ge'diverse stajte, California, using cross-section data\ 
counties arid county groups,. The data are; specifically; 
iiscussed, in ,the, fpllpwihg. section. ; What is important 
'or the analytfqs \\$* but atferript to focus ori v regional 
;ompetition by sample selection. We hope to extend the. 
esults presented here to include jegularbry artd other. * 
•actors that vary from state to state. x,. 
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The demand equation takeMhe-form;, 
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Where Q dj is thq. quantity af 
i^L) ,h market. P j is the mean 
thTTC ^ariables are the N-l 
demand in the j lh regioh&l 
err.or term in the market d^land Equation. 

We expect the sign of^, lo be tieg^tive indicating the 
customary inverse relalRn between -p^ice ahd^j^ntiiy 
demanded when thejpffier relevant- epp^oraic .varjabl^s 
are held' constant Jphe exogenous variables in , this 
demand equatio^rere 'selected on the basis of haying 
Appeared in oilfqfaes earth studies or as proxies Tor 
Tentioned in the literature : live 
i'Kertaioly prefer to ^velop the 
^th£ variables from fundamjntai 
L ^|um p t i onjj^to^^T, V as 
"""in, this g^fflns'Trfas are the 
*w>hat Tul^' would' call the 
^ata analysis stage rather' than' tests of 
lie theory. 

j^xpeot income to play an important role, in 
/the dernand for dental services; in tact, 
expect theto'emand for dental services to be. more highly 
related ty*income than other medical services^. Medical 
services are generally^ covered by sorpe form of 
yisurance or |overnmenl subsidy program, dental 
^rvices are not. Dental care can often be postponed 
|ven though this leads 't(V expensive or disastrous 
sequences later) and medical services are less subject 
postponement* * . V - ; \ 

)ne price the patient must pay ip adding to the fee 
itself is the transportation cost to the dentist. In areas 
ghere ^e\pOp3||&5n is more Concentrated, the 
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representative patient would be on average closer to the 
dentist and thus have a shorter implicit travel cost to 
pay. Along with the implicit prices that patients pay one 
would like to see the extent to which insurance coverage 
altered consumption. Some * observers believe that 
recognizing the need for dental care and overcoming the 
expected fear of pain (both real and imagined) are in 
fact more important in dental consumption patterns 
than are prike or income. . 

If this were true, we would find that price and income 
were not significant in the demand equation. Other 
factors such as education, IQ, and dental knowledge 
would bfedominent forces. Another way to present the 
argument is that, if economic factors do not play an 
important part in consumption patterns, then the 
Consumption patterns of covered and non-covered 
individuals should be the same (assuming the tw0 
groups' are matched on all other relevant criteria). 
Family ^budget stupes would be the best way to 
approach the problem from this direction. 
Unfortunately, do not have family budget data,; nor 
do we^rjave data on the, number of people whb^havev 
dentaLlniurance by county. However, a large share of 
dental insurance is "held by upitin members and* we have 
(I.) include^ 'tfnion membership^ a proxy for insurance. 
,We Jcriowi that this^ measure will not, satisfy many 
because^f tr^rritortai^e of the issues. However, *i was 

^ FftaQy v ,)v payments for dental 

'^|teivice$. Tljiese payments are made to low income and 
•n^w wealth "individuals and their dependents on a need 
^b^sis.'.SOme^paymehts ar£ made to people declared 
**iTkeditally Indigent'; who ,would nokother)vise Qualify 
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lie written as: 



.for government assistance. We Expect that , these*, 
payments would xause. the?demagd equation to shift to / ■ " 
; s the right^In'effect/dental demand^vpuld be augmented ■* 
/ by the addition of Medi-Cal patichts^whb #8uid not 
; Teceiy^treaiinent in.absen(^of the subsidy program. 



The supply functiorixan 

■ v • ' "< Q;js= B 0 ;+ KP. +. B 2 (Dentist/PopulationK 
' ; V . + B y fage Si + U sj ti (2jm 

Q x . is the quantity pudental procedures supplied in the 
' , j ,h , mark!fet*^nd ^ is ; the mean fee charged. The dentist 
po^f^tixin ratio' measi|f^s the competitive conditions in 
:f ; the tecajl dental rharkets. We shall see in the next section 
- that the^eht^ dlensi^fatio, like quantity and price, 
< ■ ; ; are jointly; yettcmined. Wages received in the area are 
j included 4 a^Wjwst of Jabor to the dental practice. We 
ouid' like : 'to ftavfc ha^the wages or incomes of auxiliary 
ersonhel 'of dj^tal assistants. These data were not 
available po^Avere other operating expenses. This may 
not be a serious objection if in fact the cost of capital is 






ript significantly different across the geographic areas. . 



Dental Concentration 

The dental concentration function can be written in 
the following form: 

,~ . ,~ . . _ „ , Feesx Procedures , 

(Dentist/Population), = C 0 + C, Population >i 

...2 (3) 

The dependent variable is the number of full time dental 
practitioners in the j th county or region divided by the 
total population in that market area. The first variable 
on the right hand side is the mean fee charged multiplied 
by the number of procedures performed in the area 
divided by the population. It can be thought of as per 
capita total revenue or per capita total expenditures. As 
we indicated, only a small number of patients were 
covered by" dental insurance and thus we do not have a 
differential between the patient's expenditure and the 
revenue received by the provider. We would expect 
dental concentration to be higher in those market areas 
where per capita dental expenditures were higher. 

We would also expect dentists to prefer to locate in 
areas where personarincomes were higher. This is due to 
two effects; the first is similar to a derived effect. We 
would expect more dental services to be supplied in 
higher income areas and thus more dentists would locate 
in these areas due to natural market forces. This will be 
the derived demand effect in that the demand for 
dentists is derived from the public's demand for dental 
services. A second influence is the separate attraction of * 
. the area. We expect higher income areas to hay^ more of 
the cultural and recreational activities tfyaf appear to be 
important to dentists. 

Areas that are more economically prosperous have a 
number of institutional similarities. Wj&attemgt to 
measure the economic Conditions in a$Srea by '^fie 
number of savings arid loan institutions. ' These 
institutions are important financial intermediaries ip 
California. They represent not only a source of funds 
for the active housing market in the state buti4fcey also 
represent an important savings bank function. In. our 
model these institutions represent a measure of the 
economic health of the area. Areas with a large number 
of branches represent the fact that such areas are 
sources of funds and thus represent areas with higher 
discretionary income. As f users , of funds, these 
geographic areas can be considered areas of rapid 
economic development and are potentially attractive- 
areas for new dental practices. ' 

Union membership in the model is a proxy measure $ 
for the number of patients with dental insurance. We 
would expect the relation between dentist coricentration 
and insurance coverage to be positive. In effect we have 
wage payments being paid to union members in the 
form of dental services. We would expect more dental 
services to be consumed under these circumstances than 
if the union members received the same dollar value of 
income in direct wage payments. Such . economic 
conditions would result, other things held constant, in a 



stimulating effect on . the location of practices. 
However, since this ^measure is , an imperfect 
representation of insurance coverage,*a number of other 
results are possible. It may be .the case that union 
membership will measure socio-economic status or 
differences in the distribution of industries across the 
geographic regions. In these cases the expected sign 
would be indeterminate. 

Population density might be an influence in the 
location decisions of dentists. We saw that, the 
geographic density of patients could measure the time of 
travel to the dentist's office, any as. such it influences 
the real price that is paid for dental services- It. is also 
true that population density is;^a measure of 
urbanization of an area. Our review of the literature 
indicates that dentists would prefer less ,to more 
urbanization if this factor alone could be adjusted. 
However, locations usually can not be separated this 
way when the actual choices are made. In our model we 
can attempt to see what influence urbanization has on 
location. Our expectation is that fewer dentists per 
capita would be practicing in locations with high 
population densities. The apparently counter intuitive 
result comes from our hypothesis that practice location 
is not exogenously determined but is the result of 
market forces generating the equilibrium between 
supply and demand for dental services themself. 

The final issue of interest concern- the migration of 
dentists. Apparently three competing hypotheses exist. 
First, population trends do nfy influence dentists 
location patterns. Second, defftists follow past 
population trends. Thjrd, dentists anticipate population 
trends and establish practices jn future growth areas* 

Our savings aYid loan data could yield some insight if 
we interpret higher values to mean higher current 
growth rates. We also obtained data on past population 
growth and expected future growth. The past growth 
was for the census period 1960 to 1970 and the 
projections wefe from. 1976 to 1985. Each growth rate 
was adjusted to account for differences in size of the# 
market areas. The computed signs of the coefficients for 
these variables is expected to be positive. 

The magnitude of the coefficient or its statistical 
significance should shed some light v on the relative 
importance o f these factors . 

The model that is developed in this section attempts 
to show that dentist concentratioft is an integral parkin 
fact a result, of the supply of dental services. We have a 
three equation system of equations that determine the 
quaiitity of dental services performed, the fees that are 
charged, arid the per capita distribution of practicing 
dentists. The market demand for dental services is a 
function of the fee for the service, patient ability to pay 
as . measured income, and a number .of other 
demographic influences. The supply of services* is a 
function of the fee received by the dentists, the dentist 
concentration ratio, and the costs of providing the 
services. Dental concentration is determined by the 
interaction dental services supply and demand and a 



number of outside influences including the economic 
and cultural conditions of the area and population 
growth patterns in the geographic area. 

Data 

Because this study focuses on county and regional 
dental markets in California, it is necessary to detail 
some of bur data sources. Local and regional data are 
difficult to obtain and probably the most difficult data 
lo obtain are dental fees and the number of procedures 
performed. The most useful source of price and 
utilization data is the Health Insurance Assocation of. v 3 
America (HIAA). These data are coded using the 19X2 
American Dental Association four-digit codes for 
dental procedures and the three-digit postal zip code for 
location. The data we used were the mean fee charge 
and the number of charges reported for the various 
procedures in the geographic market. This information 
is distributed semi-annually to members of the HIAA 
under the title Dental Prevailing Healthcare Charges 
System. These data represent the actual fees (normal, 
justomary, and research) charged by those dentists who 
perform work for patients whose insurance company is 
a member of the Association. Dentists submit these fees 
to the insurance companies for reimbursement and the 
fees are inclusive of any co-payment. Thus, these fees 
are intended to be the prevailing fees as would have been 
:harged if the patient were uninsured. 1 Insurance 
:arriers do audit work and there is some evidence that 
these fees are iri fact representative of what would have 
been charged had the patient been uninsured. However, 
we do not know if any systematic relation exists between 
those dentists whose patients have insurance and others. 
Also we do not have any information concerning thq 
treatment mix of uninsured versus insured patients. We N. 
have assumed that these data are representative of the 
dental market in each area. Our sample observations are 
for the period, December 1, 1976, to November 30, 1977, 
and this was the latest data available. A detailed 
description of a companion series of medical data can 
be found in Bosworth and Meyer [56]. 

We select ten fees as representative of those 
performed in the market. No attempt was made to 
systematically produce an index of procedures 
performed that was based on economic or dental 
theory. The following procedures were selected as 
representative of commonly performed procedures: 

Intraoral Film and Bitewings r "'ffi 

Intraoral Single First Film ±v 
Intraoral Each Additional Film 
Prophylaxis Adults 
Amalgam One Surface Permanent 
Amalgam Two Surface Permanent 
Porcelain with Metal Crown */ 
Gold Full Cast Crown 
/ Complete Upper Denture 
Single Tooth Extraction 



A fee index was constructed using the rriix of services 
performed as relative weights. The index can be written 
as: 1 

o 10 ) 

' Fee Index = I W R 1 

i=i* > • t . 

Where w ( is the number of procedures of type i that were 
performed divided by the total number of procedures of 
all types^ This fee index has the desirable property of 
being easy to interpret as a weighted average of air 
procedures. ^However, it also- has faults; One fault is* 
that our structural equations are in logarithmic form 
while it can be shown that in this case an index 
constructed using the geometric mean rather than the 
arithmetic mean wtould improve the statistical precision 
of the starvdard errors, A second fault is that any 
possible changes in treatment are obscured by this 
method, since we are assuming that the mix does not 
change across regional markets. We have no reason to 
believe these two influences would substantially affect 
our results. However, they should be mentioned as 
potential problems, since this is the first study to employ 
the HIAA dental data base. The sixteen counties and 
county groups used in the study are listed in Appendix 
A. The remaining data sources are less unique and they 
will be mentioned only briefly. 

The population data were obtained from Population 
of California Counties 1970-1976 published by the State 
Department of Finance, Population Research Unit. We 
used the total California population as of July 1, 1976. 
Personal jncome data came from the United States 
Department of Commerce, 1975. Median family income 
was published by the Department of Housing and 
Community Development for 1970. Our wage data was 
collected by the California State Department of 
Industrial Relations and published as Research Report 
itumber 127 for the period January-March 1976: 
Population density in California was obtained from the 
Statfe»pepartment of Finance and was the estimate as of 
July 1, 1976. Population projections were also obtained 
from the State Department of Finance and the 
projection we used is the July 1, 1985 forecast. The 
percentage increase we used was the change in the. July 
I, 1976, to the July 1, 1985 period, divfcled by the July 
1,1976, base. 

Medi-Cal Program payments to selected providers are 
reported in dollar amounts distributed to dental care 
recipients for the calendar year 1978. These data were 
provided by the California State Department of Health 
and are available in the Medi-Cal Services and 
Expenditures Report. The information on fluoride came 
from the United Fluoridation Census, United States 
Public Health Service. , ' , 

Unionization data were provided by the California* 
State Department of Labor and listed the number of 
members as of July 1977. The regional concentration of 
full time dentists was obtained from "The Distribution 
of Dentists," 1976, published by the American Dental 
Association. 
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Empirical Results 

Since the data base for 'a number of the variables in 
the model has not been used before, it is appropriate to 
investigate a number of alternative specifications. This 
is more in the comext of exploratory dat^ anly'sis, rather 
than testing modifications to well developed economic 
theory. The functional form for the equations in the 
model is double log, that is, natural logarithms of both 
dependent and independent variables. We had ao 
reason to prefer one functional form to another and this 
specification allowed a straightforward interpretation 
of the coefficients as elasticities. As noted in the 
literature review no well developed theory of supply 
induced demand or locational concentration exists; thus 
our results are intended to be a first step in integrating 
standard economic analysis and some of the ad hoc 
research findings in dental practice location. 

Model 1 

The first model (1) displayed in'Table 1 is the two 
stage least squares t estimates of the coefficients with the 
t statistics in parenthesis. Our general impression is that 
some of the results from the model are in agreement 
with conventional economic theory. The price variable 
in the demand and supply equations h^ye'the expected 
Signs as does population; The computed coefficients of 



income and unions do not have the expected sign but are 
not statistically: .different from zero. Medi-Cal 
expenditures pres&lts a> surprise. It was hypothesized 
that these expeditures would have shifted the demand 
curve for dental services to the right. Our empirical 
results seem to show that these governmental 
expenditures are in fact a proxy measure of low socio- 
economic status or poverty in the context of the demand 
model. 

Another surprise was the positive sign for wages in 
the supply equation. It was expected that wages would 
be a measure of the cost of labor to the dental practice. \ 
In this context, an increase in costs would tend to reduce 
supply. If increases in regional income product 
increases in dental fees, it may be that the quality of 
dental procedures are in fact a function of income. That 
is, procedures can have' quality components not 
measured by the ADA procedure code. One grdup of 
unmeasured attributes could be the amenities consumed 
with the seryiceitself. These amenities include the office 
and waiting room decor, the neighborhood where the 
office is located, the wait for an initial or subsequent 
appointments. Another cpmppnent of dental service 
may be the time spent by the dentist and assistants in 
delivering the service. It might be that dentists (on 
average) supply "Chevrolet" services in lower income 
areas and "Buick" services,in higher income areas. 
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nfortunately, we do not have any data on these 
atters and thus these statements are only conjectures 
this time. 

The concentration equation seems to be in accordance 
ith our a priori expectations. Income of the potential 
itients and the general economic conditions of the area 
s measured by the number of- Savings and Loan 
istitutions) are apparently major factors determining 
ie concentration of dentists. The proxy' variable for 
surance has an opposite sign from our! expectations, 
bwever, in this equation it may also be a proxy 
easure for low socio-economic status of the area. The 
instructed variables fees x procedures/population or 
;r capita dental expenditures has the expected sign but 
> statistical significance does not meet customary 
andards. The introduction of past population growth' 
id future population projections did not lead to a 
>mplete artsv^er to the question of whether 
>ncentration leads or lags population growth. It 
jpears that neither past growth nor*futiire expected 
owth are influential determinants of dental 
mcentration ratios in this model. : 

L$ Estimation of Model 1 

Since we w$re estimating coefficients of over 
jntified structural equations belonging to ari 



interdependent system of equations, two stage least 
squares is an appropriate estimation techniques Usfng 
two stage least square leads to statistically consistent, 
estimates of the parameters, and ordinary least squares 
(OLS) wojtild not. However it may be interesting to see 
the OLS estimates of the structural equations/ 

The most striking contrast in the two models is the 
reduction in the absolute value of the price elasticity of 
demand and the price elasticity of supply. In the supply 
equation, the dentist population ratio is treated as 
exogenous and the computed valu^bf the Coefficient 
and t value falls. It appears that wr 
ratio is assumed to be outside then 
forces it has less importance ir 
services. The location concentratT 
^efems quite stablV and robust tor^ 
techniques. 




the concentration 
taction of market 
supply of dental 
equation itself 
in estimation 



Model 3 or 4 — Introduction of Fluoric^Data 

A source of data became available ffitis on the 
existence of fluoride in drinking water. This county data 
was in binary form, indicating the presence or absence 
r $f natural and artificial fluoridated water supplies. We 
■ assumed that the presence or absence of fluoride would 
•.not be a direct factor in either the supply or density 
equation. 



Table 2 presents the two stage least squares estimates 
of Model 3, Comparing the confuted estimates of this 
model with Model I , the coefficient signs in the demand 
equation are the same. The computed coefficient for 
fluoride is negative but not significant, at least not at the 
5 percent level. Note that median income was 
substituted for personal income as a measure of income 
less subject to relatively extreme values. Ttye "effect of 
introducing the binary fluoridation variable was to 
reduce the impact 6f income on demand for dental 
services. * 

Population as a separate influence in the demand 
equation becomes statistically questionable. The effect 
of population density on fee is reduced and the 
influence of unions (the proxy for insurance) is 
increased. 

The supply equation in this model is much the same as 
in Model I. It appears that the introduction of the zero- 
one variable for fluoridation has the effecjt of reducing 
tfie supply (quantity) response to changes in price. The 
remaining variables in the Equation remain virtually 
unchanged. The dentist concentration ratio also appears 
to be robust to the introduction of fluoride to the 
model. All of the signs remain the same and. the same 
general economic influences seem to prevail. However, . 
the magnitude of the various exogeneous variables 
seems to have been altered. Jn particular, the percentage 
change in population between 1960 and 1970 change 
sign and the magnitude of the coefficient for forecasted 
population change greatly increased. This may be due to 
the change in the measure of income being altered from 
personaf income to median income. Another 
explanation may be that an income measure which is 
less sensitive to extreme values* increased the 
concentration equation's sensitivity to past and future 
population changes by removing the influence of those 
income fluctuations. 

These results seem stable when we estimate the 
parameters by ordinary least squares; These coefficients 
are displayed in tabfeVy^^under the heading of Model 4. 
There, as. in ou^ ( i^v^^;^mparisons v the, effect of 
OLS Estimation lighl on : lhe -effect that 

simultaneous estij^^#|(ias on the computed 
parameter estimaie^'ic^l^i^ultaneity of the model 
appears to increase; tH(^ measured influence that the 
dentist distribution equation has on dental service 
supply. In the supply equation, where the two stage least 
squares estimates account for the interdependence of 
supply and location, the distribution^ dentists affects 
the supply of dental services, wnere the dental 
distribution ratio is exogenous or predetermined and 
•not part of the simultaneous nature of the model, dental 
distribution has much less statistical influence. The 
remaining .variables have approximately' the same 
measured relations as in Modd 3 equation. t 

Dental demand is approximately the same under this 
estimation method as in the * simultaneous mOdeL 
Income becomes relatively more important and price 
becomes less important where the interaction of supply 



and demand are not specifically modeled. Again, 
population, unions, and fluoride have the expected 
signs. The sign of Medi-Cal is contrary to what we had 
expected. It may be that medical payments are in^facj 
also measuring poverty or low socio-economic statii&qf 
other income plated phenomenon. * It a P$?^ 
,. appropriate to estimate the model without this pdS^l^ 
♦misspecification. * 

Models 5 And 6 — The Elimination of Medi-Cal ;. 
Payments ■•■■'«* v 

i Model 5 is Model 3 eluding the natural logarithm 
/ of Medi-Cal payments^THe most striking feature here is. 
the stability and robustne^^of the supply and concentra- 
tion equations. The major<bhanges were a slight drop in 
the coefficient for concentration indication, the possi- 
bility that the interqetidn of dental welfare payments 
via the dental services markets slightly reduced the 
economic forces determining the distribution of dentists. 
The concentration equation itself was virtually unchanged. 
It appears that, as one would expect, the influence of 
welfare related expenditures on the economic model is 
primarily through the demand equation. Supply of dental 
services is little changed by the variation in dental welfare 
payment/ This may be diie to the relatively small 
component Medi-Cal represents in total dental 
expenditures. Afso, the Medi-Cal patients consumption 
mix of services may cliffer-from those of the general 
population so dramatically that the inclusion of Medi- 
Cal in demand equation is suspect. The mix we used 
appears to be representative of what the typical Qr 
representative patient might consume. We do not know 
if this is an adequate measure for the dentally indigent 
population in (California. Since the supply curve js 
relatively stable, it appears that our quantity indexes 
appropriate for the combined population and that not 
much economic influence is exerted on the supply of 
Rental servicefw deptal welfare recipients. 

Removing The Medi-Cal variable had the most 
noticeable effect on the parameter estimates- for 
demand. The elasticity of demand increases ' and /the. 
income elasticity decreases, Although this is not 
conclusive proof, it. appears that the ' demand 
specification is extremely sensitive to the measurement 
of income. The results v bf. this equation are generally^ 
consistent with the research outlined above, The 
elasticity of demdr/cf^ppears to be low in this version of 
the model and the median income elasticity is high. 

The ordinary least squares estimates are displayed in 
Table 3 as Model 6. Iti this case the demand elasticity is 
not appreciably altered by using OLS. In the other cases 
we found that the elasticities were reduced when the 
simultaneous nature of the system was modeled. Here 
we find the computed price elasticity increased, income 
elasticity decreased, and the remaining parameter 
estimates were about the same. Our estimate of the 
supply price elasticity falls in this model as it has in the 
OLS estimates. The dentist population ratio and cost 
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coefficients are, about the same. However, we find that 
the statistical significance of these estimates falls. 
Agfcirj, ooir finding is, t^at the computed coefficients in 
the dentist concent ratjon ratio are extremely robust to 
changes in estimattonjriethod. 

Models 7^and p— Deletion of Los Angeles 

OneJquestion.cairie to mind during the evaluation of 
the^gpsarcjj results. Sifice Los Angeles county is a major 
copulation center, doos its presence in the data base 
dras^rally influence our remits? We applied some of 
the techniques tugg ested by T^ukey o [54] arid Mosteller 
and T^fey [55] an& fou^cl nt> reason'.to reject the 
hypothesis that Los, Angeles % is a special case. We 
recomputed the parameter estimates of Model '5 
omitting Los Anfele^ county *and, these results are^ 
displayed in^&ble4 and .jabele^ as Model 7. v a 
In the demand "equation fh£ only meaningful change 
j^was to increase tttfifamputed price elasticity. However, 
'the supply equJ|gy was .altered. First we found a 
reduction in the supply price elasticity* an increase in the 
dentist density coefficient^, inti ai •decrease' in the cost 
parameter. These re^ult$5|u;e consistent /with market 
behavipr in that demand*appears ttf be stable across 



geographic areas after other economic lrjfjti^ 
held constant . However, the presence or absence Of Los 
Angeles. County does affect supply opportunities. 
Apparently the presence of Los Angeles (perhaps via its 
geographic proximity tq other population centers such 
,as Orange County and San Diego County) increases the 
supply price response. Also, the.dentist population ratio 
' becomes more important, both in the magnitude of the 
coefficient and its statistical significance in this case. 
One interpretation is that the simultaneous jiature of the 
marker forces acting on the supply- and location 
Equations are most clearly measured when the- Los, 
Angeles market does not influence ^he estimates. Of 
course, we 'loose statistical efficiency by not including all 
the information we have on the sample. The only basis 
we would have for excluding the observation would be if 
we believed it were drawn from a different statistical 
population. 

When we look at the concentration equation, we are 
again struck with the robustness of the computed coeffi- 
cients. We are left witfi the impression that only supply, 
is influenced by a change in the data base. 

Model 8 contains the OLS estimates of the parameters 
of Model 7. The demand equation estimates and the 
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density equation estimates are surprisingly close 10- tt\p 
two stage least squares estimates. The supply price 
elasticity falls'using OLS estimation as do<9ke dentist 
location coefficient, and these results are cooKent with 
the results in put other models. 

;■ • ' ° 

Model 9 and 10 — Supply Induced Demand 

A final run v was \ nmde a including/, the : 
concentration ratio in the demand'equation ind those 
results* are presented in Table 5 labeled Model 9. We 
attempted to see if "supply induced" demand woald be* 
confirmed in our three equation model. • 

In this case, it is clear* that we should consider the 
correlation of the disturbances across equations. If we 
do not consider this correlation jn the.three strucyjifat 
equations we will have estimates which are not 
asymptoticafly efficient/ In r effect we have prior 
restrictions acrosS equations- which are nol included in 
our model. Rather than the single, equation technique of 
two stage least squares (which m the ^cohtexi of our, 
previous* models were statistically consistent)'which was 
satisfactory ih*our other models/ here*we need a .system 
approach such as full information. . maximum 
likelihood. The estimates presented for Model 9 were 



.computed using the/ fujUK information maximum 
likelihpod. technique. Wej^uhd .a positive statistical 
;Fe]aiion,'between' the amount of services performed and 
the concentration ratio. This would apparently confirm . 
the supply induced demand hypothesis. However] when 
the whole equation- is y examined we find a different 
" result. The coefficient for price is now positive and the 
. income-elasticity falls sharply,. The computed sigj^fot . 

jpoputaticTn density and umons are reversejjj. ^ltioride 
^ continlies td exert the expected negativeNmriacl 6rt 
, quantity ofdental services demanded. ... '*> 
: . Apparently dental concer\tr^tion* knd 9 pbpfilatibn 
exert almost all of the statistical effect "on the qUHrittiy 
v of*procedures x demande<J. Tnis statistical relalion dges 
V not resemble a ddmand function. The feefor^efvite has s 
5»a computed sign contrary to fundamental economic 
j^sk,. Also income exerts a very .small influence *ori 
ts^pttbo * a finding at odds wit hot her work. 

ie supply and concentration -.equations are also 
inconsistent with other'findmgs."The supply elasticity is 
unreasonably . large. The^ coefficient, for dental 
concentration . increases greatly and is only 
understajidable'after looking at the. demand Equation. 
The dentist distribution equation seemito.be driven by 
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per capita expenditure and to a lesser extent general 
economic conditions as measured by the number of 
savings and loan institutions. This result is consistent 
with the hypothesis that market forces generate the 
distribution of dentists. That hypothesis appears to be 
extremely robust to alternative market formulations. 
However, the results from the demand and supply 
equations lend little support to the supply induced 

demand hypothesis. 

» *• ■* 

As we did in the other models, we present the OLS 
estimates of the parameters of the demand equation. 
The other equations would, of course, remain the s&me, 
and they are presented in Table 4 for comparison. In 
this we see" that the fee elasticity has the expected 
negative sign. However, the computed income^lasticity 
is'negative. Again it appears that population and dentist 
per capita exert much of the explanatory power in the 
equation. The results from this equatiofr^ows as 
dramatically ^ ar any others the need to use the 
appropriate statistical methods when estimating 
taneous systems of economic relations. The ordinary 
least squares estimates yield plausible results for some 
of the parameters. Other parameter estimates^are less 
plausible. Fortunately, we have the full information 



maximum likelihood estimates, which appear to be the 
proper ones in the context of the model. 



Summary 

Our most important finding * is that dental 
concentration appears to be a result of .market forces. 
Our model combines orthodox economic theory of 
supply and demand for dental services with a third 
equation determining dental concentration. These three 
equations form a simultaneous system o£ economic* 
activity. In traditional economics we know^that under 
general circumstances we cannot estimate the 
parameters of either the demand or supply equation 
al6ne; We must consider the interaction between supply 
and'demand. In our study we have some evidence that 
the distribution of demists is also the t result of . 
interactions of supply and demand. 

The policy implication oT this finding is important. 
Since. the market concentration of dentists or what has 
been called the "maldistribution" pf dentists is a result 
of. market forces, we must be particularly careful to 
fully understand the consequences of policies designed 
to after the geographic distribution of dentists. This 
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could be put another way. If we intend as a public policy 
to greatly alter the geographic distribution of dentists, 
^e will have to make changes that have great effects on 
the markets for dental services. This finding is 
consistent with the fa<Hs that dentist "maldistribution" 
is not unique to the United States. In our literature 
review we ^fofflfrd that across a wide spectrum 
international health institutions fewer dentists per 
capita were associated with rural low ineofrie areas. Our 
findings are consistent with thejj/iew that even in an 
economjg&Lly prosperous region — California — the 
same TesuKs occur. It seems that t#e fundamental forces 
that determine the demand and supply of dental services 
also Simultaneously* determine the distribution of 
dentisuv. 

Another important finding is that knowledge can be 
gained by investigating smaller geographic areas than 
whole states. V^fcfould expect that counties or county 
r^ions are an Lmport^^area of analysis. Future studies 
will of course Vefine thWdea, but it seems clear that the 
next step is to test this modj^within other states. One 
interesting advancement woSft be to extend this model 
across stales with differing, licensing .laws, practice 
acts, and regulation of auxiliaries. We could then see the 
influence^of those characteristics that differed from 
slate to state on supply, demand, and concentration at 
the same' time measure the effect of competitive market 
forces within county.areas. 

(W estimates of the supply and demand equations 
were not as satisfactory as we had hoped. It is true that 
we do not have many direct comparisons where data as 
micro as ours were employed. Nevertheless, our 
parameter estimates are generally consistent with* 
ecpnomic theory. Our estimates of unitary elasticity for 
dental demand are consistent with other findings. Our 
income elasticity estimate Charge. The most probable 
area to improve our results w#uld be to investigate the 
measure of income. We found that the measure of 
income made an important difference in our parameter 
estimates. It may be that we need to consider other 
characteristics of the income distribution in addtion to 
the mean or median. Measures of income dispersion, 
levels of poverty, or distribution of income at various 
levels could be important, since the relation between 
income level and dental service consumption may be 
complex. The complexity may only be evident when a 
' fairly sophisticated mode^is employed and totally lost 
when fees are simply .regressed against* exogenous 
variables. 

The supply equation is generally satisfactory, except 
that we are apparently measuring income rather than 
costs . with the proxy variable of wages. One 
interpretation of our results for this equation is that the 
supply of services is in fact "Influenced by the 
distribution of. dentists and in turn influences the 
location distribution via the per capita total revenue 
variable in the location equation. An increase in wages, 
which apparently act as a proxy for income, shifts the 
pply of dental services to the right. This may be due to 
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a change in the mix of services performed or that the 
unit of service changes for higher income patients. This 
result would occur in the case where the listed or 
classified procedures were not unique in an economic^ 
sense. In this case, the quality of the dental procedure or 
service would /vary directly with the income of the 
patient and the particular ^service actually being 
perf.orrq0i wtiuld not be the same for all patients. We 
would need to model a number of service qualities and 
amenities such as procedure time, waiting time for first 
appointment, and waiting time in office, to account for 
these quality influences. 

The dentists concentration or distribution equation is^ 
remarkably stable and robust to alternative extimation 
techniques and < alternative specifications. One 
-interesting finding is the confirmation that the 
concentration of dentists does not anticipate population 
trends. We would expect that higher levels of dentist 
concentration would exist in areas of higher expected 
population growth. We do not find this. We fitid that 
the establishment of dental practices seems to follow 
past growth trends. The positive relation brtween the 
number of savings and loam institutions and dentist 
density rhust be a measure of the after tax discretionary 
income of the potential patient pool. This discretionary 
income would be related to current income, permanent 
income, and the age distf ibution in the area. In our 
results we found median income of the area to have* 
positive relation to dentist concentration. These last two 
results are consislent with Other # findings that dentists 
seem to prefer areas with many social amenities and 
good schools, since these products are usually more 
readily available in higher as compared to lower income 
areas. • 

We found little evidence to support the supply 
induced demand hypothesif When the concentration 
ratio of dentists was introduced into the demand 
equation a positive relation was found. However, that 
change to our 4 model apparently generated' a severe 
specification error. The result was a statistical relation 
that was not in fact x market demand function. Our 
model seems to show that the supply induced demand 
phenomenon occurs in cases where the full simultaneous 
nature of dental markets Is not recognized. 
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APPENDIX A 

Hearth Insurance. Association Zip Code 
Dental Areas 



California County Names 



Zip Codes 

956, 958 Sacramento, Yolo, Placer, El Dorado, 

Amador •* 

935, 936, 937 Fresno, Madera, Inyo, Mono 

932,933 Kern, Tulare, |#igs .' 

935 Merced*, Mariposa, Stanislaus, Tuolumne " y j 

939 Monterey,' 

926.927,928 Orange 

922 Riverside, Imperial 

920,921 San Diego ■ ..... 

952 San Joaquin, Calaveras *. ~ 

931 Santa Barbara 

950, 951 Santa Clara, Santa Cruz, San Benito 

954,. Sonoma ; ,Mendocino, Lake ■ - 

930.034 Ventura, San Luis Obispo * 

900-918 . Los Angeles 

923. 924. 925 San Bernardino ft 

940. 941, 945-949 San Francisco, San Mateo, MArtn, Alameda, 
Contra Costa, Solano, Napa 
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ABSTRACT QCurrent published research relies principally on the association between the provider 
tp population ratio and fee levels as "proof* of a fundamental failure in the h&ltltcare market 
mechanism J This association appears to be the basis for interest in the target income hypothesis. 

Since the literature presents only sketchy nottons of targeted income behavior, this^fp& examines 
possible theoretical constructs of provide£jb^havior. Both constrained and unconstrained, demand 
creation are^xamifted in the context of profit maximization and targeted incc^ne objective functions. 
Among the several constructs of a targeted income model examined in the,paper y we are unable to 
record any substantive contribution from such deviations from the traditional market-oriented models. 

An alternative formulation of a dental care market is explored wherein patients must, expend both 
time and money for the purchase of the dentist's services. Under quite plausible conditions in a 
competitive market, we find that the observed association between firm density aabtHees is a probable 
result, consistent with allocations in an efficient market. Indeed, the competitive model with 
consumer search and stochastic patient arrivals yields such results. 



Since the early 1960*s, when government's 
.participation 'in health care markets began its most 
rapid growth, society has expressed a new interest in the 
incomes of physicians and dentists. Rapid inflation in 
these markets spurred Congressional consideration of 
fee and income determination of health professionals. 
Legislation' that expanded the number of physicians, 
dentists, and hospitals did not seem to retard the growth 
. of prices of health care). Many have argued that health 
care is a "different" commodity or services for which 
^ r ^pnventional economic tools of analysis are 
\£i ^appropriate. 

Several of the earlier papers published in economic 
journals offered som^ unexpected empirical results. 
Cross-sectional studies led to the conclusion that fees 
and firm density^ are directly related (see Fuchs-Kramer 
17], Kushma^cheffler and Newhouse [12]). 

National tim^-series^ctefla weje used to question*the 
I r ejystence of a market-clearing mechanism in the market 




for physician's services (see Feldstein' toft^ 
to these preliminary findings, new nbtions»& physician', 
and dentist behavior were advanced, wh(£n has led t6 
recent considerations of the target income hypothesis. 
Presently, no .one has yet developed a fully formalized 
theory of targeted behavior with considerations of 
market allocations and clearing mechanisms. Without 
such a theory, it is impossible to evaluate, the merits of 
this new approach to health care markets. 

This paper offers an examination of the theoretical 
substance of two related notions of health provider 
behavior demand creation ^and the target income 
hypothesis. Hopefully, this examination will clarify the 
meaning of these concepts and offer some direction as 
ao how they'might be consistently introduced into a 
theoretical framework. While it promises no definitive 
^test of the target income hypothesis, this paper offers a 
\ general evaluation of its merits as a viable alternative to 
conventional theory of firm behavior. We find that 




84 evidence of thfc direct association between firnv density 

and price is clearly consistent with a more traditional 
approach. ..' 

\ $ t 

\ DEMAND CREATION AND TARGETED INCOMES - 
% AN EXAMINATION OF MEANING 

v Perhaps the most widely accepted alternative notion 
of. provider v> behavior is the demand creation 
phenomenon It appears often in ; empirical sections of. 
papers wherein ^variations in consumer demand are 
adjusted for the~direct ^f^i^f/provider influence on 
Satfent decisions, of tert '^ffcfehcd "supplier-induced 
,^(see,' for example, / Fuchs-Kramep [7]). ' 
Tltaay de'mand-»estiniiating eqti&tiphs include ' 
ideV/population : .ratifi as an ^adjustment, 
#ffe'ument$' on -behalf Of- its inclusion differ; 
p^basis for its inclusicjn lic£ at the heart of 
i&lion i&sue. 1 ' , , * ^ ':■ v v'" , ' \ ■' 
/and", jih$ conventional demand-suppiv/ 
Jlfffj^ognHion of time prices le^cj^to^ relevant ' 
S^P^f ■'firm- &ensit^ in dejnafid estimations *■ > 
travetftime an«Lpatient* 

^uej||^ r j& re * e fc n £ ^ . 

;v" iritfprp^ as sipjply 

" N .f a/ob'iap^nt 6f f ulf^riif. Thecal )ep^ration .between 
th^v;!pjovjdpr'&; ' find corisunfer's " decision-making 
'•■t : ^^«^Ts"hjjpijtaincd. Jhat is/^ach.^articipattit makes 
^de&$ion$ based upon.;v market-determintfd variably 
. (money and time prices^ and direct influences ■ upcm 
p 'each ;.ibtJ\fef*s activities (s^ a5 ( Supply inducement) are 
.^either, absent or so small th^tthey can b$griored\ 

Oh \ the- j other hatui v Inclusion of the 
*provi^rVpopuletion raticJirsQr^etimes ba'sed upon an 
j \assuflfP d &i* c ( influeiJ^t' provider qyjer consumer. 

r The pftprvi^er in soro^f^^^ariipulates deniand through 
: V influence upon lifre p^ept's decisioii-makm 

(spme View the privifl}r ^hereleyartt decisionmaker). 
.^tient 4 ldferance o£ . H^tofl^cal functions and 
*" reactions loathe cbemi(ftjl; cSHp^itions of medicines 
pften^s*eh 'the presumptioiVof 4 rhis theoretical link 
betNj^n- ihe^ provider and his ^^lient's demand, 
ind&hcienrdf money and time prices. 1 **. . •■ 
" Jirf^ ' ".^bfe^Ue'feed .control over patient decisions, 

^^P ati( ^3^^ ema ^^ unc ^^ ns shoulcl incor P° rate a 

^ influence. This 



s ratio J|j^rea|it$ irf the ratio ration patients over a' larger 
nurnb^r of providers, and, in response, providers create 
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measurefhent<of iffect infiuelife; accordirig;^p-niahy, is 
mysteriously' qflfctiirec} in the pr^ider/popul^ipit ratio. 
WithoSt formal consideration of firm behavior/'U^S^ 
empirical studies implicitly argue that the provider's 
desiif9lb create<(|&mand is, determined in part by this 

j9- — * 

companion of explanations found in Fuchs-Kramer (I7j and NcwhouM.- 
Phel^s [13} 'offers a useful review of ralionalizaiion for inclusion of the 
provider/ population ratio in demand function*. 

■Acton |1) has clearly recorded the importance of time prices for medical 
[services, and Holtmann-Olsen [9| did the same tor dental care. 
* 

3 Newhou*e (12) underscores the importance of consumer ignorance m both 
physician and dentist markets. Price serves a*very lifted allocation role Since 
patients choose firms largely on tfce basis of queues. 



Money Price 
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Time Price 




Figure 1 



Quantity 



demand so as to maintain the same level of service * 
delivery. " V ; . „ . , % % 

; ■ Witji this approach to market performance, o^oart . 
expect a '/perverse'* response to firm entry. As mpre 
providers enter & market, increasing the provider/ » 
population ratio, demand will increase and prices cOultfy 
rise. Some have regarded the. "perverse" association 
betyv-een the. . provider/population ratio and fees* a§ 
VproofV of the failure of demand supply models t<* • 
explain observed market changes. 4 A later section ' 
fhis paper illustrates that a direct relation between the 
^provider/population ratio is not at all perverse in cross- 
section studies. Such empiric^ associations cannot be-' 
regarded as a basis for rejectioft.pf conventional models. 



An Operational Statement of Demand Creation 

The literature does not go far in clarifying direct 
.demand creation. (For our purposes, "demand 
creation" refers only to direct provider influence, not 
consumer reaction to prices.) Consider demand creation 
as an activity that can be varied according to the 
objectives of the provider. An abstract measure of this 
creation activity, although unobservable, is assumed to 
exist. If the variable R measures this creation activity, it 
is appropriate to include R in the patient demand 
function. Note that we do not eliminate the patient's 
response to money and time prices for a given level of 
creation activity. What we must consider are the 
economic determinants of R and the optimal level of 
demand creation activityjjyy the provider. 

Graphically, we can justifiably construct the 
consumer detaand curve, as in Figure 1. The initial 
demand curve is presented as D, which reflects a level of 
demand creation, R r As the provider chooses a greater 
level of Creation activity, R 2 , the demand curve shifts" to 
the right to D r This shift occurs in both price-quantity 



4 Sec, for example* Evans 14], Newhouse {l2j. Scheffler-Kushman [16]. Fuchs- 
Kramer |7J, and Kushman-Schefflerjl I). 
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and timc^$jluity spaces as it is\expected'ihat mofipy . anot^r/Wh^JirfoIIows is a consideration of possible 
pricesand time prices respond to changes in R.' .'^ ■aItCTttativef : tpat might be considered in search of a 

The mechanics of this demand creation ^ 
stage as a simple 4 advertising model. The variable ; ^ approach to targeted income 

. measures real advertising expenditures that innuehc^ : ^ 3.b£telvior mere assumption that a target exists which 
. consumer purchases: A basic departure frorri such; v.Vln^self is ifie binding constraint. Evans has argued that 
\rt\odeU, however, .lies, in the possibility \that demand '}lj f :v^-'^^m>\ understand the determination of this target. 
«i creation in health care markets may be viruiually , ^ ; jHo^eVe^ if we adopt the assumed costless demand 
'. cbsiless because- of the alleged provider cbntrpl, werf ^ will always be achieved* Being 

n patients. That is, the dentist supposedly can schedule '^n^v-v^'hcon^rnedi about target determination is equivalent to 
increase list of treatment visits with no additional*. disregard for the income distribution among 
expense (independent of any costs of delivery bf^\ );^ovi^rs. jfhe targeted income behavior has been used 
./treatment); If true, the demand curve facing the firm " ' as a.|o^al basis for limiting the supply of future 
can fye increased at will. Th^ entrepreneur b^n^cfropjterv ^ 4enti!^ and physicians. Each new provider will 
any output that is "comfortably" and establish virfu^lfy /tindoubteclly claim' health care expenditures in 
U any fee, The firm's output and j3yce are chosep So a^tb, : dfaportion to his targeted income. For this reason, it 
^provide optimal levels or Aor tim^^ that even those following Evans would consider 

•^desired income. While t^$ set, of > assumptf^ an effective cost 

o^pter to t^ose of most eco^ policy. We need only select medical anil 

dftnegard fofe market constraints, a quitjk review = of ttie, ^ Rental students with relatively low targets! 
lftertature wilPuncover the conclusions, ihSJ^Ckm^ii (3f, ^ ^ Some published results offer some insight into 
whictf^present{he current admihU!;ration>s view^of th^& .consideration of target determination. Recently, 
Surgeons jnarkefy Jhis finding a^be |rve^ immediate : . Shepard (17] presented an income determination 
* importance the, concept, and/ it \ pjjrhaV* bes^5 ;i equation for dentists. His evidence suggests that 
: 4'^rfp'nue^^ dentists' incomes vary in predictable directions with 

/for empirica£jtestin|. ':"/^J *'.~*-v ' *< '* & changes in relevant market conditions. If we adopt 

W" ' Jl'^ • V - * 'ij'^Ljh * costless demand creation, we are forced to accept the 

^6tlesi Oemtfnd Creation — A BasiS^^Targeted notion that targets vary predictably with market 
Iricofrte Befi^viar ^ *> - ; : ; v y -f^ conditions. This becomes an emotv hvDothesis of 

^Consider a^m*0del : in w^idi^^mand. c^tiojri ^ife 
virtually free; th&t is, , the ^^^^^n'-i^^g^jlaie 
patients ancL^tpeby ^hift th£|&£rtiand curve'dutward 
without hio«B^or psychic sq&VcJearly, ifth^proviber 
is a profit maximizeiy arty ftio^l' ^iriboi'porati^these 
Constructs will yield Sxplosive solutions. Diip^nd will 
Shift butldSard, -ad, ' fafiftitum. J WixHbut' ' market 
constraints, the proyider^nee^ not produce* health care 
0it>- k least-Cost comblnatiflfp of^npd$, choose an 
/ oiriput that equates maram revenue -and marginal 
cd^^br, supply, more, than amodicum.of his own laljor 1 
4 (im^t^sualeyickrice of the physjrian's.long work week 
' leads to a quick' rejection of this theoretical approach, 
li$Jfc>estable implications that are disproved by published 
^ajvpdence ^re.too numajtous to list. ■ 1 f costless demand 
creation is to rem^ii^wpromi^njg assumption in an 
empiricall}«yfcported theory of firm behavior, we must 
^ introduce Tu)gical Junit . a constraint — to the 
provifllerfjl income-generating protential. 

• In search oft a logical limit to demand creation 
^cjjMtics, th£ notion 'of a targeted income was 
introduced.^ Not id be "* confused with income 
, V ^expectation* jpr . projections, the target income 
hypothfcsjsr argues that there is an income limit that the 
provider chooses not to surpass for one reason or 



It is not clear who must be credited with the first serious consideration ot 
targeted income behavior. Feldstein [6) perhaps should be credited lor the notion 
of a functionless price mechanism while Fuchs-Kramer (7) argued on behalf ol 
demand creation. The mosi spirited disciple of the target income hypothesis is 
clearly Robert G. Evans as noted in Evans (4).and Evans, Parish, Sully (5). 

o 



provider behavior. Dentists can earn anything they want 
because of demand creation opportunities. 
Distributions of dentists' incomes must then reflect 
differences in tastes or preferences, not market 
conditions. It must be mere coincidence that dentists 
prefer no more and no less than what could be earned in 
a constrained market. 

As an alternative specification of target 
determination, Feldstein (6] suggests that physicians 
may respond to a "reference income," that .is, 
physicians (and dentists) wish for an income 
commensurate with that of sotneone in the comnfiunity 
income distribution. If the community's income 
improves, {He dentist will improve his preferred target. 
Presumably, the rationale for* this reference income 
determination of targets alludes to professional guilt, 
risk of government regulation, or interdependent utility 
functions. While this offers some basis for explaining 
rising fees in areas with larger provider/population 
ratios, it misses the mark when it comes to explaining 
physiciari^and dentist migration. With costless demand 
credtion, migration patterns can be explained only with 
non-econbmic factors. Migration studies stich as* 
Benham-Maurizi-Reder [2] serye as a basis for^reject'ion 
of this reference income determination of targets when 
coupled with costless demand creation. \* 
Jn summary, costless demand creation seems to be 
useful in explaining only a single aspect of market 
performance: price jjesponse to entr^ of additional 
provider^in a. local market. Logically^ there must be 
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some finding constraint to demand creation, and the 
targeted income appears to be' 1 a popular one. Yet the 
literature does not address target determination nor \ 
reconcile implications with existing evidence thfit relates 
actual incomes to economic variables. In short, costless : 
demand creation with targeted . incomes successfully 
explains a "perverse" relation between fees and 
provider/population ratips. But it faits to explain other 
empirical evidence. With this, one cannot conclude that 
a preferred theory has been uncovered. 

Demand Creation, Expenses, and Targeted 
Income Behavior 

The introduction of some direct costs associated with 
demand creation offers a somewhat more promising 
approach to provider behavior. The dentist or physician 
is capable of creating demand but such creation is not 
Costless. Again, some targeted income exists which the 
provider chooses not to surpass! This particular 
theoretical constraint offers .unambiguous solutions at 
times, but actually is equivalent to existing models of 
firm behavior. 

Consider a dentist with a clientele consisting of 
members uUbwill not switch dentists. If fees are 
increased, however, some will choose to forego 
treatment. Hence, the demand curve facing the. firm is 
negatively sloped similar to the traditional monopolist. 
Demand creation can be described as the outcome of 
solicited ex^mthation among members of a clientele. A 
reminde/phone call to an existing member will usually^ 
brinVfhe patient in for an examination. This provide*™ 
the opportunity to add members to the queue waiting 
for treatment. Thus, demand has been "created." 6 

Let the dentist's utility function be represented by the 
equation: 



U = U(E,H) 



where E = |y-y t | and H represents household-produced 
services for which H = H(t) where irepresents the 
dentist's chosen household time (or time away from the 
dental practice), y represents, the net income of the 
practice (net of expenses associated with production of 
services and creation of demand). y x represents a target 
income, the determination of w^iich is unknown. 

The demand function f^i^ the firm relates price to 
both output >£*_and th<demist's demand creation activi- 
ties, R. Hence: = J^X,R) where P represents the 
firm's priced/ the output (oifthe dentist's fee). The 




dentist's net Ipcome function is^hus: 

R) • X(L,R) - P k K-R (2) 

where L represents the dentist's own labor time, K 
represents rented physical capital, P k represents the 
rental price, and R measures the expenses associated 
with demand creation. s 



Alternativelg|ilf mand creation could be defined in terms of delivering period 
oral exams betagcost- where R represents the total difference between revenues 
and costs associated with ifcat activitiy. ^ ^, 



The dentist faces a simple time constraint (I = I + L) 
which effectively limits his choices of household time- 
labor time combinations. Combining these equations into 
a single Lagrangian function, we translate the concept 
of utility maximization with a target income into a 
mathematical maximization process. 

Z = UlE(y,y t ),HU)] + a\ P(R,X(K,L)] 
•X(K,L) - P k K - R-y} + o{1-X-L} 

(3) 

The maximization of Z, the Lagrdngian function, re- 
quires satisfying the following first order conditions: 

\3U 3E[3P V .1 3U 3EpX p / l\ p T 

a )lE FP x " ! J = Te37L3K p n)" ? J- 



= 0 



b) 



3E 



(4) 



of the term 



income that exceeds the optimal income y, 



< 0 



employed until its marginal return, 



X, equals its 



where rj is the price elasticity of the demand curve facing 
the firm. 

The key to interpreting these conditions lies in the sign 
3 E 

jy. If the dentist has established a target 

3E 

3y 

and the first order conditions reduce to those of a con- 
ventional model. Demand creation activities, R, will be 

3P_ 
3R 

marginal cost. Capital is employed until its marginal 
revenue product equals its rental price, and the dentist 
will supply labor time to the firm until the value of the 
incremental income equals its opportunity cost: the 
value of household time. It is important to note that 
these results are exactly- identical to those of 
conventional models that include some form of 
advertising or selling costs f&r the product. *The' 
entrepreneur will maximize profits, given his choice of 
household time, by optimally employing advertisthg 
services. #' 

Next, consider a dentist who is fortunate enough to 
have adopted a sufficiently small income -targe*. While 
this particular specification might appear to offer a 
substantive break from conventional models, we find 
that, in fact, it offers nothing new. ' 

If the dentist is capable of attaining his target without 
great difficulty, the existence of the household sector 
ensures stable, unique solutions in the finft.,For every 
income increment the dentist extract? from the firm by 
combining capital and demand creatioo^activities in a 
profit-maximizing manner, he, ^purcha*lt' more time 
away from the practice. Even thougjflmis target is 
maintained, his firm is efficiently managed. Given a 
level of houshold time, the dentist attempts to^Siaximize 
profits. Or, equivalently, given his targeted prpfijts, the 
dentist attempts to miuimize his own la^or timfein^ut. 

In the former case where the target clearly ej^efeds ttie 
o optimal income level, we ^nd that the labor-leisure 
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'analysis is exactly equivalent to conventional analysis. 
If targets are never achieved, the model reduces to the 
utility-maximization-profit-maximization model that is 
long since been fully developed in the literature. In such 
models, an exogenous increase in demand (perhaps 
caused by a reduction in the dentist/population ratio) 
will lead to an increase in price and an increase in the 
marginal return to the dentist's own. labor time. 
Whether he increases his labor time or not depends 
upon the domination of the income effect produced (or 
the backward bending supply rye labor). Perhaps, 
at some point, the dentist will fcf)66$e less labor time, 
but conventional theory argues that income will never 
fall. (This is essentially an extension of the argument 
posited by Lionel Robbins in the 1930's: the demand for; 
income in terms of effort is never positively sloped.) 7 « 

In the latter case, an income level exists that will 'not 
be exceeded. That is, at some point (where the target is 
attained) the supply of labor curve will bend backward 
with an elasticity equal to unity. Income will never fall 
as labor time decreases in response to increasing 
demand for dental care. 

In comparison to existing thepry, the two 
specifications of targeted levels offer no substantive 
contribution. The analysis is essentially identical with 
the exception that the targeted income approach places 
a greater restriction upon the elasticity of the supply of 
labor curve at the dentist's wage where the targeted 
income is attained. In both instances, dental firms are 
managed as profit-maximizing entities, given the 
dentist's labor supply choice. Demand creation as 
viewed as a patient screening activity is utilized in a 
manner that maximizes profits even though targeted 
income behavior is operative. As presented, the target 
income hypothesis offers a virtually identical theoretical 
basis for explaining firm behavior. Presumably, the 
only deviation in predictions is a subtle restriction 
concerning the elasticity of the labor supply curve as 
some wa'ge that is uhknown and unpredictable. 

In summary, the demand creation model 
incorporating targeted income behavior and direct 
elation expenses seemingly offers no substantive 
improvement as a theoretical basis for explaining firm 
behavior, as it is presented here. It is operationally 
identical to the standard theory of firm behavior and 
fails to explain the- "perverse" relation between the 
dentist/population, ratio and dental fees. While it may be 
apparent that one must return to the costless demand * 
creation model to. successfully explain the "perverse" 
response (and unsuccessfully explain virtually all other 
evidence), the following section presents a profit- 
maximizing model of firm behavior that explains the 
"perverse" results as a predictable consequence of 
efficient r markets. 



Sec Robbins (14). I must acknowledge discussions with Professor Ray 
Bat t alio of Texas A^M University who indicated to me the similarities between 
(he targeted income behavior and Robbins' demand curve. 



COMPETITIVE THEORY OF MARKET 
PERFORMANCE 

The previous section argues that interest irj targeted 
income behavior is based upon the single "perverse" 
result from cross-sectional stidieS (i.e., increases in the 
provider/population ratio promote higher fees). Recall 
that jn these studies the provider/population ratio is 
considered an exogenous, variable. Moreover, fees are 
assumed to record all components of price while 
empirically we find that they do not. 8 In the analysis 
below, we argue that in dentistry (as well as other care 
markets), the provider/population ratio reflects an 
equilibrium balance of market forces and cannot be 
regarded as exogenously determined. As an integral 
par.f ofthe analysis, patient waiting time is viewed as an 
ajdditional component of price which registers the 
patient's^; optimal form of payment. Under quite 
plausible conditions, a perfectly competitive market 
promotes the "perverse" response. What has been 
regarded as the basis of interest in the targeted income 
hypothesis in fact supports conventional theory. 

Consider a market such as dental $are wherein the 
patient must be present at the time of service 
production. The consumption of the service, therefore, 
requires payments* of time and money. We can express 
the patient'sjf^/££rice, P, as: 

^-p + WT (5) 
where p represents the money price, W represents the 
patient's value of time, and T represents the amount of 
time spent in consuming the service. For simplicity, we 
can consider T as waiting time in the dentist's office. 9 

For a detailed exposition of the determination of 
waiting time in a market, we can turn to recent develop- 
ments in queueing theory. The» most fundamental 
presumption in the queueing literature is that of 
stochastic arrivals and service times/This presumption 
is particularly applicable in the dental sector, sihce4w6 
commonly acknowledged attributes of the market are-, 
that demand for care is based upofl random incidences 
of disease and injury, and that the dentist -can never 
perfectly estimate treatment time. No two mouths are 
identical, and^response to treatment is never perfectly 
predictable. And all firms face- the management 
difficulties of absence and tardiness among employees. 
Hejrice^ there is a positive variance. in the distribution of 
treatment time for the simplest procedures. 

Given the randomness of demand, the dentist 
typically smooths the irregular arrivals of patients by 
maintaining appointment schedules, but schedules 
cannot preclude late arrivals, no-shows, walk-ins and 
emergencies. In short, the dentist can never eliminate 
the unpredictability of arrivals of patients. It is natural, 
therefore, to consider stochastic queueing models in 



"See Saving*/ a/. [15]. 
9 

In dentistry patients demanding non-emergency visits wait in the appointment 
queue as well. A discussion of the queueing process in dentistry empirical 0 
results are presented in House 1 10] and Saving etal. [15]. '. <v • 



explaining production anc} 1^1 rib ution decisions in the 
dental firm. 'K-'K 

Among these stochastic friodels, we find that the 
literature relies largely upon the Poisson specification. 
This distribution has been shown to depict-accurately 
arrival patterns in other studies and offers the 
convenience of a one-parameter, distribution. 10 Its 
probability distribution is of the form: 



P(K;A) = e 



(6) 



where A is the single distribution parameter measuring 
► both mean and gflfence. We apply this specification to 
both arrivals an^Pervice times, and assume that A 
measures the expected patient arrival rate and {j measures 
the dentist's expected service rate. Although both follow 
the Poisson distribution, the two parameters, A and/4, 
are not equal. The service rate is interpreted as the maxi- . 
mum rate of service delivery (one per patient). Of course, 
the maximum is maintained only when the dentist always 
has a patient to treat. During idle periods, the actual 
service rate falls below p. We prohibit by assumption 
patient balks so the expected arrival rate, A , is the net 
arrival rate (after balks). 

It can be shown that with a^Poisson arrival rate, the 
interval between patient arrivals follows an experiential 
distribution. Likewise, the interval between , patients 
leaving the dentist's operatory follows an exponential 
distribution since the dentists service rate follows a 
Poisson distribution. By examining the exponential 
distribution; Closely, one discovers the Markovian or 
memory lesi property of arrivals and departures. That 
is, the dent$st ; does not "learn" to alter probable arrival 
times by past experience. For instance, the time that has 
passed since the last patient's arrival has nothing to do 
with, the probability that fijfixt patient will arrive 
witftin the next t minutes. This absence of learning 
ensures a degree of simplicity in the queueing model and 
perhaps accurately describes observable patient arrival 
patterns. - 

Consider the simplest queue discipline, first-in-first- 
out.' With this discipline we ignore emergencies that 
break in front of the queues. Assume that the . dentist 
maintains a "single-channel" in that each patient must 
be attended by the dentist at least once during 
treatment, irwe mathematically examine the properties 
of such a que^ieing model,' we find that for a stable 
solution (that is, waiting -lines do, not grow to infinite 
lengths), it is necessary that /-I > A '^Th^niean service rate 
must exceed the mean arrival rate. If this condition is 
satisfied, the patient's expected total wait (in the queue 
and in the operatory) is determined in the equation: 



T = 



1 



(7) 



where T is the expectedSvait. ^tjee that an increase in 



This discussion is formally presented in Gross and Harris (8). 



the expected service rate decreases the expected waiting 
time for the typical patient, 

By combining equations (6) and (7), we can easily 
illustrate the, relation between money, price and the 
dentist'sservicerate/orag/ven/M///7r/ce. That is: 



3fi 



(8) 



At the constant full prices, an increase in the dentist's 
service rate permits an increase in money fees. 

The dentist may choose his service rate, by employ- 
ihg more or less capital equipment and/or dental, auxil- 
iaries. The high speed handpiece as an example has long 
since been given credit for reducing treatment time. 
Recently treatment times have been reduced with the use 
bf panoramic X-ray and more rapid pain prevention 
drugs. The use of auxiliaries clearly reduces treatment 
time, especially if trained in 4-handed dentistry. In short, 
there are techniques available to the dentist which signifi- 
cantly increase his expected service rate. In a simplistic 
form, consider a service rate function: 

where K and L measure the dentist's capital and labor 
inputs, respectively. Assume that the total cost curve 
associated with is "typical" in that it. exhibits the 
convention (fi -shaped long-run average cost curve). / *' J 
Fbr simplicity, assume that the market for dental care 
is perfectly competitive." Each firm attempts to. maxi- 
mize profits represented in the following profit function: 

n = px - c(x,T) (10) 

where x represents total output and T records the expected 
waiting time for patients for a given patient arrival rate 
common to all firms. Each firm must establish 0 the 
market-determined expected full price, P, although 
there exists an infinite set of money price-expected wait- 
ing time combinations that satisfy the-jfull price 
constraint. For a constant output and zero economic 
profits, we can derive the competitive trade-off between 
p an<J T by examining the total differential of (10). , 
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Clearly, there exists an inverse competitive associati&n 
betweea?money price and expected waiting time, how- 
ever, it is necessary to examifle v the second derivative to 
determine if there exists a unique competitive splution 
that establishes an equilibrium money price and ex- 
pected waiting time combination among the infinite set. 
.Using equations (7) and (9), one concludes that: 



1 1 Alternatively, we could assume that licensing restricts entry, and rents 
accrue to those existing firms in the industry. However, competition exists 
among firmjfeuch that rents are equally distributed. 
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Hence, the competitive firm's trade-off between p and T 
is concave to thl origin if the marginal cost of increasing 
the service rate either increases with ^ or remains con- 
stant. Adopting either of these conditions, we can 
graphically present an iso-profit curve that illustrates 
the firm's money price-expected waiting time trade-off 
(see Figure 2). , 
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Figure 2 



On the demand side of the market, consumers are 
assumed to search for the lowest full prices. 12 Consider 
a patient's utility function: 0 

,.iT = u*(x*, *\z*) 

where x* represents dental care, I* represents leisure 
time, and Z* represents all other market goods. With the 
usual time constraint (1 = L* + I* + T where L* 
represents labor time) and income constraint (L*W = 
px + P A Z* where W represents the wage rate and p and 
Py represents respective market prices), we can derive 
the utility maximization condition: 

U x = 0{WT +. p} , (12)' 

> » 

Clearly, the consumer maintains a trade-off between p 
and T which is determined by the consumer's wage rate, W. 

Consider two groups of consumers each exhibiting 
different values of time, W, and W,. By illustrating each 
group's trade-off between p and T in Figure 2, we deter- 
ming that two types of firms will exist in a competitive 
market. Members of group 1 with the lower value of. 
time W, seek care from a firm offering the full price 
combination (p,, T,). Members of group 2 will seek care 
frftm a firm offering the full price (p,, TJ. 



,2 Search behavior explains differences in prices paid by consumers. Those 
with a greater value of time search less and. dn "average pay higher prices. The 
present analysis is unique in thai time costs depend upon (he firm's employment 
decisions and consumer choice and not upon search behavior of consumers alone. 
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In this market, the full prices paid by each group are 
approximately equal. Although the wage rates among 
members of each group differ, assume equal levels of 
demand for care among all individuals regardless of 
group membership. The aggregate arrival rate Sot each 
group, Ag, is determined by the market full price. Indi- 
viduals seek the lowest full' price among, all existing 
firms. Firms offering the (p,, T^) combination (type A 
firms numbering n A ) collectively expect a A. A arrival rate 
where 



A A = Age 



(13) 



Firms offering the (p 2 , T 2 ) combination (type B firms 
numbering n B ) collectively expect a B arrival rate where 



Ab = Ag 



(14) 



Each firm employs labor and capital to* maximize 
profits. The cost function associated with varying service 
rates is assumed "typical" and is graphically presented 
in Figure 3. In equilibrium, each firm maximizes the 
Lagrangian function: 

n= Aph - C(M.h) +6 [P-P-W Lin] 05 ) 

where h represents the optimal length of "business hours" 
and <$ is the Lagrangian multiplier. The optimal service 
rate -must satisfy the condition:, 



— = <5W 
|3M 
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(16) 



The equilibrium solution above reflects a balance 
between both cost and revenue conditions associated 
with M . Increases in \jl require increased expenditures 
toward factor inputs. Yet as (a increases, money price 
rises 0 as expected waiting time falls. The competitive 
firm's optimal service rate, presented in Figure 3, is 
determined where the marginal revenue and marginal 
cost associated with changes in \x are equal. Note that 
the average revenue function is negatively sloped (due to 
changing grice), and in competitive equilibrium the 
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average cost of ^ is not minimized. 15 If a firm enjoys 
economic profits^ competitors enter the market* which 
reduces the expected arrival rate. Both AR and MR 
functlbns shift downward until the equilibrium t'angency, 
is maintained. 




Assuming that all firms <%ce the identical cost func- 
tions, we can examine the long-run competitive solutions 
for each type firm. With* the Lagrangian fusion in 
equation (15), note that tfte^p ro P erl > es °f tota l 
revenue function are constrained by the full-price equa- 
tion. Marginal revenue is dependent upon both arrival 
rates and the value of the patient's time. 



where 



where 
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That is, the high ihcbme patients promote a unique 
demand curve facing the firm. The demand curve is more 
elastic than, that promoted by low income patients.* 
Again, arriv^ rales are ^altered with the entry of new 
firms and^mpetitiorils&lutions are maintained. The 
equilibrium longrTun SenjPqp rates fo^the two type firms 
are presented graphirail^invFigure/ 4. As' illustrated, a 
firm servicing the firsl' flgjjrip of patients (with lower 
-values of tipie) optim&tt$^QOses a service, rate, fi A : 
Firms servicing the secoA&jjroup of patients optimally 
choose a greater service raj<g, jj b . * f 

In a competitive market with unrestricted, erftry of 
firms, we can noW examine the equilibrium relationship 
between money price and * firta density. Recall that 
empirically economists have observed a direct association 
between money price arid dentists ^per capita. The analysis 

_j> iJL. ■ ' • .... 

l3 Ba.scd on trrc changing quality of the care: as the service, rate increases, 
wailing lime is reduced reflecting improvement in one component- of ovc/all 
quality, For constant quality, the traditional tafngency at the minimum average* 
cost is ensured as output in ^competitive firm is determined.; , i ' • 0 



below illustrates , the fact that this direct association 
between price apd firm density is a probable rfcsult in a 
competitive market. . y , 

~. ConsiderCuwo separate local markets each consisting 
of identical levels of demand for dental care. In both 
markets the aggregate arrival rates, Ag, are equal and 
both include populations of equal size. The important 
distinction between the two markets lies in their preferred 
form of payment: one population preferes a more time- 
intensive form of payment for dental care. Dentists can 
freely migrate between markets, and our objective is to 
determine the equilibrium dentis^/populatipn ratio in 
each market arid examine equilibrium fees, given a 
uniform full price for bbth populations. It is appropriate 
to infer that one demanding population places a greater, 
value on its time than the other because bf the differences 
in the preferred form of payment. 

.Consumer equilibrium requires equal full prices with 
differing combinations of money price and waiting time. 
Consistent with Figure 2, one population prefers to pay 
(p,,T,) While the other prefers (p 2 ,T 2 ). We must, now 
determine the combinations of each firm's expected 
service rate, fj, and the competitive equilibrium arrival 
rate in each market. Since the aggregate arrival rate is 
known, we can derive the equilibrium number of dentists 
servicing each population. / . 

From equation (?) we know that a locus, of points 
exists in fj- A°space that is consistent with a unique waiting 
.time. Expanding equation (7) by taking the total differ- 
ential, we find^that if dT = Oand M>^>^j = figure 

5 graphically presents # this analysis wherein the first 
.quadrant illustrates the optimal sef vice rates with dijfer- 
ing forms of payment and the fourth quadrant prweftts 
the iso-waiting ,time curves in fj- X space. The \hird 
quadrant maps, the relationship between the firm^s 
expected arrival rate arid the Required number Jtf firms. 
Since the firm's expected arrival Kite is deterjjjiiped by 
the ratio between ^constant aggffgate arrival rate and 
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the number of firms., mapping is depicted by a rectan- 
gular hyperbola in n- A space. * 

In the graphical analysis presented, the populauon 
preferring the less time-inieh^ve,jform of pteyftient. jfaces 
an expected waitii^timi*,; Tj, arid is serviced by dentists 
choosing an expected service 1 rate:, Ji",. This service rate 
is determined by the competitive equilibrium solution 
depicted by the tangency of the average cost curve and 
D : . The tither population faces a longer expected queue 
and demists optimally choose an expected service rate, 
fi-,. It is clear that if full prices i^one market were loo 
high, excess profits would actrue to those dentists ser- 
vicing this market and ne*v firms would enter .until full 
price rttumtfd to a 'competitive 1 ' level. The solutions in 
Figure '5 illustrate only the equilibrium Competitive 
solutions. 14 

From the expected waiting time function in equation 
(7), a unique optimal expected arrival rate exists in e^tch 
market consistent with the expected waiting times and 
expected service / rates. In quadrant 111, these 
equilibrium expected . arrival rates require unique 
numbers of firms, n, and n,. Nore that since the 
populations in the two markets are equal, differences in 
the numbers of firms reflect differences in the 
dentist/population! ratio. 

The conclusion from the graphical analysis is straight- 
forward. The equilibrium solutions in the two markets 
require differing money prices and differing dentist/ 
population ratios. In Figure 5 we discover that due to 
the shape of the firm's average cost curve, the market 
with the lower tfxpeeted waiting time, T,, attracts a 
larger supply of dentists, n,. Hence, the dentist/ 
population ratios differ because pf the differences in the 
preferred form of payment for care! ' Only if dentists 
^expajided their expected service rate nbn-optimally to |i 3 
would the dentist/population ratios be equal (as are full 
prices). The crucial finding is that the market with the 
higher money fees (and lower expected waiting time) in 
competitive equilibrium supports the larger stock of 
dentists. Any cross-sectional study of these two markets 
will report that fees are directly related. (o dentist/ 
population ratios — the basis for interest in supplier- 
induced demand and the targeted iricomeliypothesiis. 

This is not to say that an inverse association between, 
fees and dentist/populatfori ratios -is inc6nsistent with 
this theory. Indeed, if the range of increasing returns to ' ■ 
scale iij FjjgU|e 5 is/sufficiently lar^e,. fir,ms would 
expand theft expected Sefyice rates beyond |i 3 leading to 
the opposite ^result — the' market -with higher fees 
attracts a smaller stock for firms. What is important is 
that this analysis demonstrates . that the direct 
association between the den.flst /population ratio is not 
^inconsistent with competitive equilibrium and services. , 
.no basis fdr rejecting the competitive model or 

. «• • , ■ ' 
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accepting notions of >demand creati6n or targeted 
income behavior.^ ^ 

SUMMARY AND IMPLICATIONS 

] + In review of the literature, we find that the basis for 
interest in the target income hypothesis is the 
Vperverse*) empirical association .between fees and 
provider/population ratios as reported in cross- 
sectional studies. According to the usual interpretation 
giveji to these results, one is led to conclude that as firms 
enter a local market, prices rise. The conventional 
profit-maximization model, at this v point, is discarded* 
and notions of demand creation are introduced and 
"controlled" with a targeted income constraints Such 
has been the foundation and development of the target 
income hypothesis. . 

By examining notions of demand creation in the. 
context of provider behavior-and market equilibrium,- 
we find that several specifications of. demand creation 
activity are, on the surface, intuitively appealing. By 
emphasizing patient ignorance, one 'can argue* that" 
demand creation is costless to the provider. This, 
however, promotes successful explanation' of the 
perverse association between fees' and the provider/ 
population ratio but fails to explain many other facets 
of market behavior such as provider'migration patterns; 
With the introduction of^ a direct cost associated with 
demand creation, the provider is appropriately viewed 
as a profit-maximizing entrepreneur with a backward 
bending supply curve of labor — a theoretical construct 
that does not substantively differ from existing models 
of the ♦prpfitrmfcximizing firm and- the utility- 
maximizing entrepreneur. In short, the only 
specification of targeted income behavior that explains 
the perverse result likewise fails to explain most other 
aspects of market activity anc| firm behavior. 

In dentistry we find that cross-sectional examinations 
of fees <Jo not accurately record differences in full price. 
Patient waiting time serves a rationing function in local 
^markets and represents a previously neglected form pf 
patient payment- By combining elementary queueing 
theory with the profit-maximizing theory of the. firm, 
one concludes that the direct associat4on between fees 
and the dentist/population ratio is not at all perverse 
but a probable consequence of an efficient, competitive 
market solution. This theory seriously questions the 
basis for interest in the target income hypothesis. 

While this paper focuses mainly on. the target income 
hypothesis and the relation between fees and the 
provider/population ratio, the imporance of this 
analysis extends beyond these issues. The theoretical 
implications offer a different view of health *care 
markets and the pricing mechanism. At least ^n 
dentistry /both fees and waiting times serve as market; 
signals to suppliers and demanders. An equilibrium? 
relationship exists between fees and waiting times; 
which is indicative of efficient market solutions. 
Empirical examinations of fees alone are not sufficient 
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measures of full price. Existing policy based upon, such 
results are potentially unsupportabje with examinations 
of full price. To* the extent that other health care 
markets function, similarly wifh market-determined- 
money price-waiting time combinations, much of the 
existing, evidence must be reexamined, as njjjst current 
policy. Indeed, estimations of . impacts of ^national 
health insurance, hospital closures^ certificate-oC-need 
legislation, and hospital rate regulation all potentially , 
underestimate market response when based upon 
changes in money prices or- total health' care 
^penditures. A policy that forces patients to pay lovyer 
fees -but face longer queues may successfully reduce 
inflation in . the health care sector , (as presently 
measured), but such reduction is not necessarily 
indicative of welfare' gainsj among the population that 
policy is interred to serve/ ^ . ■ * - i / 
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INTRODUCTION 

Whether 6r not dentists and physicians can induce 
demand for their services and set income in accordance 
with a preconc^ived^target has important implications 
for regulatory policy. l/*demand*can tfb induced, it is 
desirable Itcy have restrained utilization of medical^ 
services^ Jjr price differences reflect motivations of 
practitio^rs'nflfrattain an income target, and this factor 
is important, there is certainly reason for controls. over 
price: From the vantage point of pfublic policy, these are 
important issues wortfiy of serious study. * 

Several papers at this conference point to serious 
methodological flaws in some past work on physicians 
and dentists and suggest that the case of induced 
demand and target income-setting thas been overstated. 
The evidence, both theoretical and empirical, is not 
nearly as strong as proponents of inducement and target 
income-setting have asserted. This is not to say that 

. physicians cannot induce demand under any 
circumstances. It may well occur, particularly in 
specialties with which individual patients have little 
contact over their lifetimes and for which third party 
reimbursement is relatively complete. The case for 
serious inducement in many primary care fields is 
probably much more limited. At present? empirical 
evidence" is too scanty to lend support to these 
conjectures. In fact, most investigators have not even 
attempted to make such distinctions. ^ 

Four types' of models of physician and dentist 
behavior have been discussed at this conference and in 
the literature in general. As seen in the rows of Figure 1, 

* there are standard and non-standard theories and in the 
columns, 11 naive M and "sophisticated" schools within 
each category. In cell 1 is the standard profit- 
maximizing theory, 1 which omits kertain important 
features of health services markets but at thfc same time 
yields powerful predictions, e.g., price falls r «;e/€m 



paribus*, as the sup 
curve in the mo 



urve (or the firm's marginal cost 1 
listic case) shifts outward. 
Extensions of standara theory include the Pauly- 
Satterthwaite paper presented at Tfcis-£onference and 
quality-amenities model developed in • several of my 
papers with co-authors. 1 

The Evans- (I I) model described in the Ramsey paper 
is an example of celf 3. As Ramsey states, the model is 
week conceptually and not really consistent with 
observed facts. More promising is an'extension, Evans 
(1), which assumes a preference function for the 
practitioner, containing profits, workload, and 
discretionary power as arguments. Unfortunately, the 
model yields few refutable hypotheses because of 
offsetting effects. 2 In a way, Evans (1) is similar to 
advertising,modeJs which economists have been working 
with for years. In this sense, even Evans (1) could be 
considered a "standard" economic model of the firm. 

Much of the empirica) literature on this topic contains 
a number of non-trivial deficiencies. One hopes that 
many of these will be corrected in future work. 
Meanwhile, we economists should be quite cautious 
about making strong statements that we have firm 
evidence that markets for dentists and physicians are 
anomalous when we don't. 

First, some regressions are seriously misspecified or 
undei>*gecified. One study of physician fee-setting that 
contains one explanatory variable has been cited 
repeatedly in the debate on the effects of physician and 
dentist availability on fees. Often fees are expressed in 
nominal rather than in real terms (corrected for 
differences in the area cost-of-living). A table in a recent 
study by the U.S. Council on Wage Stability shows how 
sensitive empirical results can be, especially on the 
estimated coefficient of the physician-population ratio 



'For a review see Sloan and Bentkover (6). 
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variable in a fee regression depending on whether or not 
the dependent fee variable has , been deflated. 
Significantly positive physician-pfcpulation ratio 
coefficients became essentially zeroL 3 Among key 
om^tecd variables is health insurance coverage; tftis 
variable should ae measured more pr^c 
comprehensively than merely the percent^ 
population covered, e.g., m^ures of dei 
coverage, methods of third party payment, 
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Figure 1 . Alternative Models pf -Practitioner Behavior 

Second, authors hatfe frequently made internally 
inconsistent inference^from their empirical evidence. 
For example, they are quick to point out that a positive 
coefficient dn a physician-population ratio variable in a 
fee regression is evidence for target income-setting 
and/or inducement, but at the same time, positive 
coefficients on Other pertinent variables, such as patient 
income, which are fully consistent ,with standard 
economic theory are not emphasized. A finding of 
positive physician-population ratio coefficients and 
positive incc/me coefficients would seem at a minimum 
to yield a standoff between standard and non-standard 
models. 

Third, sometimes the underlying theory has been 
disregarded as useless because it yields ambiguous 
predictions; but onc^ empirical results are presqpted, 
authors make strong statements'about the relationship 
of theory to empirical results obtained. If a variable X is 
predicted from theory to have a positive or negative 
effect on Y, it is clearly inappropriate to say that a 
positive or negative coefficient, obtained, in the 
empirical phase of the analysis, supports the theory. 4 ' 

Fourth, most studies of dentists and physician 
behavior do not consider inter-practice variations in 
quality-amenities. The assumption that output is 
homogenous is much too strong and'- leads one, for 
example, to attribute a. price difference wholly to (a) 
market imperfections and anomalies, including target 
income-Setting, or (b) temporary or even persistent 
disequilibrium. Price differentials rnay exist in 



3 See U.S. Council on Wage and Price Stability |8J. Dr. Zachary Dyckman. the 
author of this report, stated at this conference that the physician-population 
ratio coefficient became positive again, once regional dummy variables were 
removed. These regressions were not presented in the report. There is some 
question whether the regional variables belong in his fee regressions: it would 
have been far preferable to include key area variables instead, e.g.. measures of 
health insurance. But without these area variables, it is probably better to 
include the regional variables as a second-best solution. 

..*Evam (I) is subject to this criticism. 



equilibrium because of variations in quality-amenities 
(such as waiting time in the physician's office, length- 
of-visit). - Providers tend to stress quality matters in the 
poIi?$ debates. In this instance, their case is stronger 
than many analysts' . cas^s (even though providers' 
statements' may also be self»sepving). Quality in this 
context should be defined much more broadly than in 
strictly medical terms. Included are various dimensions 
of patient aj#ess to health care services. . 

Fifth, ' frequently insufficient attention. haS been 
devoted to the definition of the appropria^market 
area. If the market area is defined inappropriately, a 
border-crossing problem , mav result, which can in turn 
lead to serious biases \n the estimated parameters and 
misleading policy fnf^epces from t^e empirical results. 
The "Held-Man^pirft sffltly isj^o be commended for its 
attention to this issue.' 

SfxthC fees and dentist or pt}ysician-Dopulati6n ratio 
m^y* be simultaneously determine!* This simultaneous 
relationship may partly ^explSfi' the observed positive 
coefficients on physician-population variables in fee 
regressions. 5 * 4 „ 

Seventh, insufficient attention has been devoted to 
occupational differences, in this context physicians and 
dentists, and variations amogg^sra^lists within a 
particular field, Especially imporflmt for medicine. 
Frequently evidence on doctors is ujsd" uncritically in 
studies of dentist behavior, even though their goals and 
constraints could be quite different, as the Littleton 
paper presented at this conference stresses. Further, as 
already noted, it is possible that inducement is far more 
important in some physician fields than in others. 

IMPLICATIONS FOR FURTHER RESEARCH 

Compared to two or so years ago, conceptual and 
empirical research on the subject of this conference has 
made important strides. Many now hold ,a much more 
cautious view of supplier-induced demand and the 
target income* hypothesis, even though weakness in 
standard theory in this context are also recognized. 
New, comprehensive data bases are now available. The 

• data base used by Held-Manheim is only one of these. 
Because of recent progress, there is greater reason to be 

^confident that criticism can serve a constructive 
^purpose. We can be more critical about the way specific 
variables are constructed because laVge-scale surveys are 
being conducted and refinements can be incorporated in 
these surveys. 1 

THS^ subject commands sufficient interest that 
Conceptual or empirical developments should have a 
ready-made audience, both in the academic world and 
in the public policy arena. This interest should serve to 
stimulate new research and government and private 
financial support for this work^ 

^Finally, although this conference has largely been 
'made 'up of economists, certain aspects of future 



5 See Freeh arid Ginsburg [3] for further discussion of this point. 
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research will require interdisciplinary effortsr especially 
between dentists and physicians on the one hand and" 
economists on the other. This joint research can include 
further probing into institutional features .of these 
markets, a better definition pf output as well as the 
•choice of tr&€&rillnesses. 
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l We have heard much criticism of the target income 
hypothesis as applied to both dentists and physicians 
and not a word in support of it. Unfortunately, Mark 
Evans, the« leading proponent of the hypothesis, could 
not attend the workshop. 1 assume 1 was chosen in his 
place because I have been associated, • somewhat , 
incorrectly, with the target income hypothesis. 1 am noi 
prepared to defend Evans' formal model . of t&rgert 



income behavior, -although I. do believe the hypothesis 
has some validity in explaining the economic behavior 
of some groups of physicians. .« . ' 

My comments are addressed principally to Professor 
Ramsey's paper which deals formally and almost 
exclusively w\th the / target incQme-standard marker 
model debate. The target income hypothesis has few 
supporters. Physjciahs do not like it because it implies, 
at least to them, that physicians are greedy. They just 
decide how^njiuch they should be earning and adjust 
their fees andr perhaps, quantity or service mix 
accordingly. Economists do not like it because it 
suggests that the price and quantity of physicians' 
services are not determined primarily by the Interaction 
of supply and demand forces, and that physicians are 
not profit maximizers. To oversimplify, physicians are 
distressedithat they are portrayed as having enormous 
power ^vir fees (and quantity) and economists are 
distrefsRibecause physicians fail to use all the market 
power they possess. Therefore, anyone supporting the 
hypothesis runs the risk of being violently drummed out 
of the profession and then having no one to minister to 
his wounds. 

Ramsey, in a well written and almost elegantly logical 
paper, asks us to choose between the neoclassical or 
what he calls the standard model of the market for 
physicians' services and models of physician-induced 
demand and target income. Unfortunatery he examines 
not the veracity of ttoe (theory of physician-induced 
demand and target-income pricing as it applies to 
physician behavior but the logical consistency of two 
specific theoretical models. The models are rejected in 
favor of the traditional market model, because of what 
he^regards as inconsistency withfn the models and what 
he labels external inconsistency, or aspects o'f the 
hypothesis that are inconsistent with^aspects of existing 
theory that are retained. 



Professor Ramsey has made a positive contribution to 
the literature on models^of physician behavior* but not, 
1 Relieve, to determining the validity of the^ target 
income hypothesis. His contribution is in specifying * 
requirements for logical consis«WH:y — both internal 
and external — and in describing methodological 
problems Chat plague most of the empirical work in this * 
fieldTparticularly that of specification error. 

In rus oral presentation, Ramsey makes it clear t|iat 
for both theoretical and empirical reasons, the target 
income hypothesis merits rejection. In the wrlusn 
version, -Ramsey is somewhat more circumspect. Iri fact, 
early in the paper he ndtes, "Unfortunately, as w4H-te^ 
shown below there are no crucial tests to discriminate 
between the competing hypotheses considered in this 
paper." Later on, however, implicitly taking the* view 
that a challenger (target income) must decisively beat 
the current champion (standard model) in order to 
dethrone it, he does reject one version of. the target 
income hypothesis, although it appears more for lack of 
aesthetic properties of the model than for 
incompatibility with available evidence. 

Ramsey considers two submodels of the target income * 
hypothesis separately: (1) physician-induced demand 
and (2) target-income pricing, Ramsey has difficulty 
remaining impartial regarding the validity of these 
hypotheses relative to the standard market model — of 
price equilibrating independent supply and demand 
schedules^For instance, Ramsey doubts that consumers 
are less knowledgeable about medical care than other 
products and services. He speculates, "If consumers are 
ignorant, then risk aversion wjll lead them to engage in 
costly activities to alleviate that ignorance by checking 
medical opinions with other doctors, by reading medial 
books and popularised version^ of medical books. . . 
I think^ Ramsey is missing die point. It may not be 
ignorance, but reliance on and trust in the physician's 
superior knowledge and expertise, particularly for 
seriously jll and, hospitalized ^patients. Of course, 
patients' concern about the cost ramifications ok^ 
physicians' decisions is reduced by their paying directly, 
on average, only 6 percent ofrthe hospital bill and, for 
non^primary care, 20-30 percent of the physician's bill. 

Ramsey rejects the induced demand model, primarily 
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because "it provides fewer ncfi5table hypotheses" and 
because "of fhe non-obseryability of D," wrjere D is the 
eff Art required \>f the physician to induce additional 
demand for his se/vices. In essence, the model is being 
rejected because, Regardless of its conformance or non- 
conformance/ to* real ' world phenomena,, it ft 
inconvenient to test empirically,' and because of the lack 
of empirical evidence of time being spent to convince 
patients to purchase additional -medical care, w a facto} 
that Ramsey assumes is integral 10 the induced-demand 
modef> In fact, it is not clear thai a physician providing 
cxces\ .care does spend more time discussing course of 
treatment than a conscientious physician providing 

iwh^t he regards as medically optimal level of care. 
Ramsey also disregards evidence, some of which cannot 

*be neatly inserted in econometric models, of physicians 
ordering more diganostic tests in situations where tfrey 
profit from thoise tests tharl where they do not. 1 

Actually, the concep't of phj^cian-induced demand is" 
fully' consistent ■ with 9 $rofit-maximization model. 
What better way is there to increase profits than shifting 
the demand curve? lt^is only the ability of the physician 
to do so that irks the^adiiional economist, because it * 
implies that market forced cannot be telied upon to 
achieve a desirable allocation! of resources, »or tnt 
, economist's Nirvana, Pareto Opiimaliiy. *Mark 
Blumberg has argued that physicians control. 70 percent 
of total medical care expenditures and 93 percent of 
hospital expenditures. 2 One need not go that far to 
appreciate that physicians do wield substantial power 
over both the nature and quantity of care provided. 
Perhaps the best evidence of-£hysician-induced demand 
is the physician response to tj>6 malpractice problem. A 
1977 American Medical Association survey reported 
that 76 percent of physicians ,were ordering extra tests 
and procedures as protection against malpractice 
claims/ I think it is clear that in most cases the patient 
does not demand these tests. 

Professor Ramsey may be on firmer ground when he 
rejects Evans* attempt at a formal theoretical structure 
for the target income hypothesis, because of some 
logical i-nconsistency internal to the model. Much Of the 
inconsistency problem relates to the target income 
model being f burdened with profit-maximization 
requirements. However/ a basic precept of target 
income behavior is that some physicians charge less than 
a profit-maximizing fee, independent of hours of work, 
number of interesting cases and other elements in the 
physician's utility function. . ' 

The standard model is also preferred, according to 
Ramsey* bepause it is equally compatible with the often 
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presented to. the Biccmenrtial Conference on Health. Philadelphia, November 
1112.1976. 

''Mark^. Blumberg, "Rational Provider Prices — an Incentive for Improved 
Heakb v Delivery." in George K. Chick o, Editor. Health Handbook — I97H. 
Amsterdam, North Holland Publishing Co.. forthcoming. 

y AMA News, March 28. 1977. * \ 



qbserfed positive correlation between fee levels and 
physicfan/population ratios, during" a short-term 
adjustmenrpath. But U i§ folly to think that the 
obser^d * correlations j reflect only short-term 
adjustment periods,' after which an increase in supply of 
physicians will- lower fees. It remains cleat that target 
income behavior is more compatible in a comparative 
status sense with a positive correlation between fees and 
relative physician supply than the standard market, 
model. Also, as Reinhcrfdt has shown, target income 
behavior is also compatible with a negative relationship 
between fee^and physician supply. 4 

My own view oCjthe market for physicians' services if 
that a conventinaUWrket model may be most useful for 
describing economic Behavior fqr services of some 
specialists while a/'n.on-m&rket" ,lmodel best describes 
economic behavior for others. However, withm any 
market, defined geographically and by nature of 
physician service, both market 'and "non-market'* ^ 
factors combine to determine price and quantity. For » 
some physician services, with the nature of service , 
prohably best defined by specialty of physician, market 
forces will dominate and for others non-market forces • 
will dominate. ^ 

i 

Whm is being suggested is that 'for th£ services of 
many physicians, ciemand islikely to be inelastic and 
marfcet forces are not an important determinant of 
pVice. Howe then are prices determined? Is a target 
income chosen and prices selected to achieve that level 
of income? The accepted wfsdom in the economic " 
profession is that there is a strong'tende/icy for profit 
maximization in most markets. In.^a competitive 
situation, the market enforces discipline and those that 
do not maximize profits sustain losses ^an^l eventually 
are forced out. Among physicians, however, with 
median earnings in private 'practice currently around 
$75,000, those that do hot price to maximize profits can 
survive quite adequately, in fact better thai} most 
economists. 5 While extensive insurance coverage and 
other institutional factors enable most physicians to 
earn exceptionally high levels of income, they also 
afford the physician the luxury of not maximizing 
profits — by charging less than prevailing fees or not 
minimizing practice expenses' -t and still have higher 
earnings than those in other professions. The existence 
of economic rent for physicians, as demonstrated by 
Sloan and obvious to anyone- without blindefcs, is a 
primary requisite for widespread target income pricing 
and other nonprofit optimization behavior. 1 > 

To determine the relative importance of market 
forces and non-market factors such as target-income 
pricing, it may be useful to divide physician Specialists 
into three categories: 1 ) hosjjital-based specialists (i.e., 

7 

Uwc Reinhardt. "Parkinson's Law and the Demand for Physician's 
Services," Paper presented to the Conference on Competition in the Health Care 
'Sector, June 1 and 2. 1977. 

5 The $75,000 estimate is extrapolated from $63,000 earnings in 1976. Zachary 
Dyckman. A Study of Physicians' Fees, Council on Wajge and Price Stability, 
1978.D.75. • S \ 
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pathologists and radiologists), 2) sur&eons and some 
highly specialized "intefnjMs, and 3) primary care 
physicians (including psychiatrists). In terms of factors 
that determihe price, and to a^es^er degree quantity or 
nature of services, we are talklttg about virtually three 
distinct markets. ; ^ * 

Revenues, of. hospital-based physicians are in most 
'cases tied to reimbursement ofhospitaJs and, for many 
Blue Cross, Medicare anc^ Medicaid patients, may be ' 
unrelated to fees listed on the bill provided to the 
patient. Another, relevant factor is that more than 75 
percent of physician revenue is derived from insurance , 
sources (including Medicare and Medicaid). Afso, it is* 
usually other physicians who ,prder services from 
radiologists and pathologists, although these physicians , 
have some indirect influence on demand. 

Fees charged by hospitals for radiology and . 
pathology vary widely among hospitals and bttween 
ihospilals ftnd outside laboratories* and offices. .Given ^ 
. hospital . reimbursement methods (radiology and 
pathology are generally paid for through tfifc h6spitaf), 
the lack of cdmpetitroir^tttrn a hospital fpr radiology 
' and pathology, and the; high \{tegree of insurance 
^ coverage for these services, supply and^demand forces 
can be expected to play only* a very limited role 
in determining fee levels for radiology and pathology. 
' More important ate factors' such as negotiating skill and 
influence of the physician within the * hospital 
community, historical factors, involvement , of ' third 
party payers in hospital charge structure and other* 
institutional factors. I doubt that target-income pricing 
is very fmportaht because the *noft-salaried pathologist^ 
or radiologist typically earns "dver $125,000 per year, 

* whic^ is afeov*e the income of mos(jt other professionals 
and physicians. 6 * * 

Surgeons, anesthesiologists and some highly 
specialized internists also receive most of their revenue 
— 70-85 percent — from insurance sources. 7 Yhe 
dominant rpethod of insure? payment for^surgeons' * 
service* is the usual, customary, and reasonable (UGR) 
fee approach. The UCR method typically pays 86-100 
percent of the fee provided it does pot exceed the 
physician's usual fee or the.^Oth percentile' fee in the 
area. K Tjjis payment approach insulates the physician 
from the constraints of normal supply and demand 
forces and gives him and his peers gr£at latitude in 

• ^ncreasing'fee levels. In other words, the small portion 
of the fee usually paid directly by the patient and the 
generous UCR payment approach combine to make it 
likely that demand for surgery is highly inelastip. 

Historical £nd institutional factors, in my opinion, 
tend to dominate normal market forces as determinants j 
of surgical fee levels. Surgical fees vary substantially 



*lbid., pp. 79-81. % 

7 Ibid., p. 34. The 70-85 percent esti mated an extrapolation which reflects the 
5-8 percent increase since 1970 in the plfljfcrtion of physician revenues paid for 
by third party payers. 

* Ibid.; pp. 23 33. ' ^ 



across areas exhibiting strong patterns by regicyi and 
city size and a< positive association with' relative 
physician supply* Surgeons' incomes tend to be 

' 'relatively invariant across areas, with 0 an apparent 
tendency for high fees to compensate for low volume 
per surgeon.* This, In combination'with whar appears to 
"be inelastic demand conditions, strongly suggests thai 
physicians"can (to a significant extent) and dc^iherease 

r fees to compensate for low volume in ordei^io achieve 
some target level of income. - , ■ ♦ 

Primary care physicians (Tn^uding* psychiatrists) 
typically derive from one-fourth to one-half of their 
revenue from insurance $o\uces. m They also practice In ' 
a more competitive environment, partly because of 

^ffle*' substantial .direat consumer payment' for their 

Services but also because- these physicians typically 
provide more recurring services in a less crisis type 
aftnosphere thap surgeons and other* specialists. This 

^ .facilitates greater quality a*nd price comparisons than 
for physicians *ren'dering'ohe-^rrie care, "often in m6re 
crisis type environments, or for physicians whom the^ 
patient may. hot 'select or come in tiontact j,vith: before 
services pj*e prqvidecl. Given the Wronger conSutJier^ 
incentive t*o mirtimize the direct cost of care 1 because of « 
lower irtsurance*jCQv£rage for primary and 'psychiatric* 
care, one would expect a greater'role fan-market forces 
in price and quantity 'determination? Inelastic demand 

*«$^d priting. below the profit-maximizing level may be 
common for primary care physicians, but market forces 
should pjay a greater rple in determining fee patterns for T 
•thentyhan for surgeons and hospjtal-based physicians. 
.-Dentist fees, because of relatively limited dental 

• insurance coverage, an% likely to be» primarily 
dfeternjined by me interaction of normal supply and 
demand* forces 'rather than nqn-niarket factors. 
However, because of the relatively high earnings level of 
dentists (relative to earnings for most occupations 
except physicians), pricing below profiumaximizing 
levels and target-income pricing may not be uncommon. 
^ The. question of physician-induced demand is not 
whether it oefcurs but how much of it occurs'. As already 
indicated, I think the fact^hat n^ost' physicians admit 
ordering additional ttsts in response to the malpractice 
threat is \ar excellent indication of the power of 
physicians to induie demand. How « much exists is 
difficult to determine. In. view, of the varia^n -in 
medical opinions Jfbout desirable levels of care, even fof 
♦specific medical Conditions, it is usually difficult to.' 1 
distinguish from/crpss'-sectipn utilization or expenditure 
data • whether; * regional differences reflect* 1) 
uoderutili^atiori* in some areas related to inadequate 
supply or 2) c#c£ss utilization in some areas related to 
excess supply And induced demand. Conceivably, fhicro 
data at the individual physician level, analyzed both 
from an ecojhometric and medical perspective, emild 
help resolve this issue. 
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In the pro^ss- of reading the papers * for the 
conference, 1 was. again struck by the sarpe, feeling dt 
uneasiness I had wheiT' I first became interested in the 
economics of health care some eight years ago. 1 have 
traced this uneasiness to the lack of a clear relation 
between the somewhat anomalous empirical results and 
the theory to wfiich these results are supposed to offer 
evidence. Several of the papers presented here have 
clarified my thinking on Ihis issue and helped me to 
. appreciate the general complexity of the problem. 

Essentially, the problem fies in the related empirical 
results that fees per visit and the number of A'isits per 
illness for both physicians and dentists appear to be 
positively related /to the. density' of physicians o^, 
dentists. At first blush one wouW suspect that such an 
anomalous ^result must be the result of a classic 
identification problem. That ifc, once one properly stet 
up the empirical prpblern' "the demand and supply * 
equation would be specified and an increase in supply, 
i.e., density of /practitioners,, would reduce price. It 
cannot be said, however,, that the empirical- work of*. 
FeWstein .or others is obviously guilty of a naive 
econometric apprpach. Thus, trie thrust of the work has 
shifted from* wording for ^n econometric reason for 
the anomaly to seeking a theoretical reason for it. 

The principal theoretical twist chosen is v that 
physicians' or dentists deal in' a product of which the 
consumers have considerable ignorance. Thus it is/ 
argued that both dentists and physicians* can capitalize 
on this* ignorance and affect demand. Given this « 
assumpyon,,it remains only to explain why the intensity* 
bf,demand creation varies positively^with the density Qf 
practirifJB^s. Enter the existence of a target income and 
the momalyVs 'explained. Unfortunately, we* are still 
hard\iressed to explam the level of the income target 
and until we haVe a theory for it, we canj^t predict the 
directional effect of many policies. 



TH£ CONFERENCE . ' * 

. Having set fhe stage for the current conference, let me 
briefly discuss and possibly assess the contribution of 
the work reported on here. The papers ean be spirt- into 
uwo groups: those that attack the target 'income . 
hypothesis on.the empiricaljevel and tr^ose that attack it 
on the theoretical level. In the first group are the papers 
by Held and Manheim and Hixsortand Mocniak. The 
second group jfQrisist of^paperS by House, Ramsey, and 
Reohrig. The paper by Pauly and Satterthwaite spans 
both of these approaches* and the Littletotf paper is 
purely descriptive but nonetheless useful. 

The empirical work reported consists of both cross- 
section and time-serjes estimation. Interestingly, tTie 
only time-series work (I^ixson and Mocniak) results in 
deman'd and N supply equations that are quite consistent 
with- traditional economic theory. The cross-section 
WQ'rk on the other hand, is consistent with a positive 
relation between fee$ and practitioner density and thus 
witH the target income* hypothesis. It is important to 
note, hbwever, that only the Pauly-Satter.thwaite paper 

. develops an explicit alternative to the target income 
theory and artempts to test the alternative hypotheses. ^ 
The three theoretical papers all attempt to devdlap 
internally consistent .models of tha target incpme 
hypothesis for the purposp of finding the set of 

* prediction statements from these models. The-essential 
question is whether the intersection of the prediction 

(statements from the two theories contains as a subset 
the set of prediction statements from one or both 
theorijes. If this is true,. then no empirical evidence can 
distinguish (he two theories. * 

To distinguish one theory frorri another, the set of 
prediction statements of one theory must ^fiot be a 
subset of the other theory's prediction statements. With 
this tfi mind, let me discuss the set of theoretical papers, v 
The Ramsey paper accompljshes, I believe, two things. 
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First, i& develops internally consistent versions of a. 
target income model. This development is a significant 4 
contribution since internal consistency is necessary 
before the set of prediction statements can be derived. - 
Ramsey, jn developing hte version of an internally 
consisted target : income model, assumes *that a 
competitive market exists. This is crucial for hfs- j 
subsequent derivation of the set of prediction statements 
since-it "implies that profit 'maximization and utility 
maximization wilfbe consistent goals. His conclusion 
that the target income set of predictive statements is a^ 
subset of thexprofit maximization set of prediction v 
statements may not hold for a*ndn-competitive market. 

Significantly, the Pauly-Satterthwaite paper develops 

* just such a non-competitive mode l. Their .model, 
however, is one of the target income variety byt is rather 
a traditional monopolistic competition model of the 
physician and dehtal .markets. The\focal point of the 
work is or\ the informajion^system utilized in the 
physfcian-dentist market: that advertising is, in general, 
not permitted so that word of mouth is the principal 
informaticfy source. 1 fin£ that 1 must take issue with a 
fundamental proposition of their increasing monopoly 
•model. Thvs proposition^ that the level of information 
declines as the number of physicians rises. In particular , 
they argue that given N, physicians and M sources of ( 
information, the representative consumer has M/N 
units of information about each physician. Thus, the 
expected* price differential required to iriake a move 
from one * physician to another expected utility- 
maximizing physician will be greater the greater the 
number of physicians, \f one assumes instead that the 
representative consumer has one unit, of information 
affout M physicians, then the nunTber of physicians will 

^ have no effect on v th* price-differential required for. an 
expected utility-maximizing mpve. Additionally, the 
problem at hand is one of Knightian Uncertainty rjather 
thati risk and it is well known thai the expected utilky 

♦ hypothesis does not organize choice consistently xinder 
Knightian unceVtainty^ See,' for^example, the w6rk on 

^ *he "tllsbetg Paradox. " : 

The-Roehrig: paper is similar to the Ramsey paper jn 
" that it is an attempt to develop an internally consistent 
^version Qf theUarge* income model. It is distinguished 
from Ramsey in that it is based on a version of a 
monopoly model. This aspect of the paper ;isr asserted 
rather thantterived and 1 suggest that the type of non- 
vcompetltive model assumed mu'st be "formally 
introduced into the structure of the model before the 
- model can be tested for internalcohsistency. « 

House's paper is devited to developing a non-target 
income model which is nonetheless consistent with the 
anomalous empirical results which have led to this^ 
conference. The paper represents an excellent discussion 
of the problems with developing an internally consistent 
version of the. target income model. Interestirtgly, if "a 
la BaumoP' target income behavior is treated as a "rule 
of thumb" similar tp "target pricing by firms, the 



anomaly would foftow.in the short run but not in the 
long run. That is, during* the initial phase of an 
exogenous shift outward in supply, p*jces would rise but m 
the market would force a long-run downward 
adjustment in price. 

♦ SOMt GENERAL REMARKS 

. 'Having briefly" discussed the papers presented, let • 
me close by commenting on tj\e problem generally. 1 am 
reminded of the early debate between the monetarists 
arfcl the fiscalists. In that -debate, great amounts of 
effort were expended on developing empirical evidence 
that turned out to be irrelevant for the purposes'&f 
settling the debate. That is, it became a qUesfTon or what 
evidence was no evidence for which theqry. That the 
evidence presented nekher proved nor disproved a 
theory did not imply thm such empirical .information 
was e£j}0 value. 1 believe the -current conference is a 
case in point. The evidence presented up to, this time is 
information which will be useful in Ultimately 
developing the underlying theoretical construct that 
organizes the information. The theoretical papers 
presented here* represent an important sten jn that 
direction. 

On the theoretical level, - \ suggest that we mu&t 
recognize that physician visits involve considerable time 
and travel cost and that .the quality of services' varies. 
Thus, it is perfectly consistent for the increases inTees 
associated with increased density of physicians to be 
associated with a reduced full-cost of constant quality 
care! That is, waiting time is .reduced 1 , physicians are idle 
a greater proportioa of the time and the fee plus the 
time cost of care is_lower than when the physician 
density is lower, lira sense this is demand cfea#on iit a 
manner similar to the existence of inventories whiph 
reduce waiting time arfci therefore increase demand.* 

Whfet the above suggested model emphasizes is that 
both,prices and queues ration. In some markets, fence is 
both the principal short- and long-run rationing device, 
e.g.,/ the stock exchange, grain exchange. In other 
markets, queues are the principal short-run rationing 
device, e.g., restaurants. A significant,- but as yti 

* underdeveloped contribution will be had when someone 
develops a theory that Organizes the various markets 

^eeording to the extent that prices and queues ration. I 
' believe-that such a model will be an important cog in our 
understanding of the medical and dental markets." 1 
believe it will relieve us of being in the position of 
having a special theory for the medical and dental 
industries. > * 
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